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ABSTRACT 


This thesis presents an analysis of officer professional 
development within the VP (Maritime Patrol) Aviation Community 
of the U.S. Navy and a VP SEATOURS model designed for use in 
planning for more efficient utilization of available manpower. 
Historical billet and career path analysis is conducted for the 
purpose of examining command selection probabilities, defining 
a common career structure, and identifying relevant parameters 
for model development. Current information for officer inven- 
tory and sea duty billet requirements is used to calculate sea- 
ur Opportunities or shortfalls for specific tour positions 
over projected fiscal years. Model capability is illustrated 
in the applications phase where adjustments are made to sea 
duty assignments, billet requirements, and tour positions. 

The model provides the means to "test" alternatives which may be 
representative of those available to analysts for improving 


existing manpower policies. 
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PREFACE 


An adaptation of a similar model presented in Ref. 18, 
the VP SEATOURS model was developed using the APL programming 
language on the IBM 360 computer of the Naval Postgraduate 
School. This thesis was completed as part of the Research in 
Officer Manpower and Personnel Planning sponsored by the 
Principal Deputy Assistant Secretary of the Navy (Manpower 
and Reserve Affairs) and the Deputy Chief of Naval Operations 
(Manpower, Personnel, and Training, OP-01). 

The model is now accessible to manpower managers in OP-01l 
using the APL*PLUS system of the Scientific Time Sharing Cor- 
poration. Potential users may readily familiarize themselves 
with the model by referring to Section VI. B. through E., 
Section VII. B. through E., and accompanying appendices of 


this thesis. 
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TES INTRODUCTION 


Manpower management within the Department of Defense (DoD) 
is becoming an increasingly complex and costly endeavor, parti- 
cularly during the era of an all-volunteer force. Essentially 
a closed personnel system with little lateral entry and with 
leadership and management developed within, the Defense Manpower 
System is constantly changing as a consequence of alterations in 
monetary and nonmonetary policies of the government. Such a 
dynamic environment routinely demandstimely, absolute, and de- 
cisive e ion to manpower problems which directly or indirectly 
influence defense posture. 

For effective management of military manpower during the 
1980's it is imperative that precise, automated methods be em- 
ployed in the collection and processing of relevant data. This 
1s critically important in the establishment of manpower require- 
ments and determination of the most effective utilization of 
available resources for fulfilling defense objectives. Manpower 
managers must be properly equipped to provide a prompt and cor- 
rect response to manpower problems and to detect trends in gov- 
erning policies which require immediate attention. The ability 
to accurately analyze and forecast long range effects of avail- 
able alternatives is a valuable, desperately needed, dimension 


to manpower planning within the defense establishment. 
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One of the most recent, perplexing problems facing manpower 
managers in the United States Navy is that of aviation officer 
management. Increased commercial airline hiring in conjunction 
with other factors during the late 1970's has been a major con- 
tribution to steadily decreasing retention rates among military 
pilots, a resource requiring extremely high training costs. If 
aviation manpower requirements are maintained in order to achieve 
currently mandated readiness levels, then development of effec- 
tive utilization policies must be of immediate concern in an 
era Of dwindling personnel resources. Declining steadily since 
FY 1977, pilot retention in the U. S. Navy fell to 48 percent 
111 197/78, plunged to 3l percent in FY 19/9, and is projected 
to reach 27 percent during FY 1980 [Ref: 13:47]. Low pilot re- 
tention ed with recent pilot production shortfalls will 
combine to yield severe limitations in availability of junior 
officer aviators. Unless effective management techniques are 
immediately applied, the problem will continue to persist and 
possibly become more intense during the 1980's. 

In general, manpower management techniques applied in Naval 
Aviation are similar in scope to those employed in other major 
communities of the Navy, e.g., Surface Warfare and Sub-Surface 
Warfare. However, each community, and particularly the avia- 
tion segment, possesses a rather unique structure necessitating 
specific management considerations. The aviation branch consists 


of a number of sub-communities requiring distinct management 
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attention regarding officer professional development and man- 
power planning. The nature of Naval Aviation requires such an 
approach because of the diversity of missions and types of air- 
craft necessary to fulfill defense objectives. Naval Aviation 
may be divided into six major categories, as follows: VA (at- 
tack), VF (fighter), VP (maritime patrol), VS (ASW-fixed wing), 
HS (ASW-helicopter), and mission support which includes (VT) 
training, (VAW) airborne early warning, (VX) research and de- 
velopment, (VQ) special mission, and (VR/VC) utility squadrons. 
Significant differences exist across all of these categories 
with manpower requirements determination largely independent, 
requiring each to be managed separately with regard to utiliza- 
tion and career development policies. 

This thesis focuses on management of one segment of Naval 
Aviation: the VP (Maritime Patrol) community. A relatively 
large and extremely valuable dimension to the Naval Air Force, 
the VP community provides an additional element of complexity to 
manpower management since the officer complement consists of 
NFOs (Naval Flight Officers), as well as pilots. Therefore, 
analysis dealing with VP officer professional development must 
address both of these officer categories, even though each group 
may have somewhat differing assignments and billet requirements. 

Definition of the most prevalent career paths followed by 
VP cfficers can be helpful in analyzing professional develop- 


ment in this particular aviation community. Incorporation of 
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historical career path analysis with considerations for future 
manpower utilization, concentrating more on desired product 
rather than just "filling slots," may prove beneficial in es- 
tablishment of viable policies which more effectively employ 
Scarce manpower resources. 

The purpose of this thesis is to analyze manpower management 
within the VP community by focusing on officer professional de- 
velopment and thereby establishing relevant criteria for appro- 
priate input parameters for the subsequent application of a VP 
Seatour Opportunity Model. After a description of aviation 
officer professional development, the analysis will first explore 
| historical billet structure and VP career paths. Information 
derived from this analysis will provide a basis from which to 
define parameters used in the VP Seatour Opportunity Model which 
is designed to assist manpower managers in planning VP officer 
distribution and utilization. With the ability to "test" alter- 
native manpower policies through use of an interactive computer 
model, VP manpower managers may be able to detect immediately 
trends in resource employment which require intelligent altera- 
tions in current policy affecting manpower distribution within 
the VP aviation community, specifically, and the Navy, in 


general. 





II. AVIATION OFFICER PROFESSIONAL DEVELOPMENT 


Officer professional development and career management are 
extremely complicated and demanding tasks involving a concerted 
effort on the part of manpower managers to properly match individ- 
uals with organizational requirements. The concept of career 
management can be viewed from the individual perspective of de- 
veloping his or her own life pattern of work or from the organi- 
Zational perspective of creating a well-defined career path for 
personnel to follow [Ref: 5: 325-349]. Individuals must identi- 
fy major goals and interim objectives to become competent mana- 
gers of their own careers. Organizations must assume responsi- 
bility for assisting individuals in career management by pro- 
viding detailed information regarding alternatives and sequences 
of jobs which may be undertaken to enhance opportunity for a- 
chieving career success, as well as meeting organizational goals. 
As a plan for establishment of priorities for effective manage- 
ment of manpower resources, officer professional development is 
essential in an effort to provide and maintain a knowledgeable 
and competent officer corps capable of supplying the leadership 
required in an increasingly complex naval environment. 

Defining the best career development path for affording 
necessary experience and expertise is a difficult task involv- 
ing the need to match individual desires with organizational 
Objectives. Requisite training, rank restrictions, tour depen- 
dencies, and tour sequencing are all major constraints on 
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career development of unrestricted line (URL) officers and 
significantly complicate the distribution and assignment pro- 
cess. There are basically three phases of attaining profes- 
sional excellence as an URL officer [Ref: 10: vii]. 

1. Warfare qualification and fundamental operational 

experience (grade of ensign through lieutenant). 

2. Attainment of qualification for command-at-sea (grade 

of lieutenant commander through mid-grade commander). 

3. Command-at-sea or ashore - the major goal (mid-grade 

commander through captain). 

In each of the above phases the requirement for operational 
excellence is repeated, the necessity of attaining and reinforc- 
ing subspecialty development is emphasized, and individual 
growth in managerial roles is stressed [Ref: 10:5]. The corner- 
stone of career development, therefore, is intended to be the 
establishment of operational expertise in a specific warfare 
Specialty, such as aviation, surface, or sub-surface. However, 
it is equally important to provide an opportunity for qualified 
officers to pursue concentrated development in secondary, sub- 
specialty fields. The OTMS (Operational Technical Managerial 
System) has been employed since 1972 in an effort to provide 
such opportunity and broaden the scope of URL career development. 

Establishment of a viable aviation professional develop- 
ment path for meeting individual needs as well as fulfilling 
requirements for competent, skillfully trained officers is a 
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comprehensive problem that must be solved in an aggressive, in- 
telligent manner, particularly during an era of aviation man- 
power shortages. Manpower managers must attempt to meet indivi- 
dual career objectives to the greatest extent possible while 
also ensuring that sufficient, properly trained officers are 
available to fill mission requirements. Assignment priorities 
must be established using all available manpower planning tools 
and methods. 

It is paramount for every young aviator to have the oppor- 
tunity to spend a major portion of his career flying operational 
aircraft, the task for which he was initially trained and pos- 
sibly a primary reason for his entry into the Navy.  Neverthe- 
less, there are numerous shore and sea positions not involving 
flying which must be filled by qualified naval aviators. When 
aviation manpower shortages occur, fleet billet requirements 
obviously take precedence. As a consequence, shore billets are 
out of necessity "gapped" or not filled at all. As in any man- 
power system, increasing personnel shortages not only place a 
considerable burden upon manpower managers but also upon the 
remaining constituents who may be forced to alter career ob- 
jectives in order to fulfill organizational needs. Naval Avi- 
ation's current manpower crisis has reached a level where sig- 
nificant steps must immediately be taken to increase retention, 
reduce requirements, and/or discover alternative sources of 
personnel. A recent URL Officer Study has explored and 
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recommended methods of improving the current aviation man- 
power situation [Ref: 13]. 

Since there is considerable variability in billet require- 
ments and career paths within Naval Aviation, an analysis of 
officer professional development should commence at the sub- 
community level. The VP (Maritime Patrol) community offers a 
unique professional development path with emphasis on two major 
divisions of aviation officer manpower: pilots and NFOs (Naval 
Flight Officers). Although their respective career paths are 
currently much more similar thanin the recent past, some minor 
differences continue to exist. It was not until the early 
1970's that NFOs were able to compete on an equal basis with 
pilots for VP squadron command positions. 

Professional development of VP officers must include an 
efficient balance of operational sea tours (flying and non-fly- 
ing) to develop required operational expertise and shore assign- 
ments for the establishment and utilization of technical or 
sub-specialty endeavors. The primary objective is to provide 
officers fully capable of commanding VP squadrons at sea and 
fulfilling demanding technical and managerial positions ashore. 
Figure 1 illustrates the professional development path of 
aviators, as found in the Unrestricted Line Officer Career 
Guidebook [Ref: 10:44]. Caution must be observed in interpre- 
tation of the career path depicted because it represents only 


avery general guideline to the structure of the VP officer's 
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career. As a result of constantly changing manpower policies 
and requirements revisions, individuals may have many options 
available in some cases and, therefore, do not exactly follow 
the path outlined. 

Analysis of the entire VP aviation community, or a sub- 
stantial portion thereof, may provide insight as to whether VP 
officer's are receiving duty assignments which provide experi- 
ence levels essential for development of future commanding 
officers. Recent trends in assignment policy indicate focus 
on filling voids in the training command and fleet replacement 
squadrons (FRS). This emphasis on flying billets may cause a 
considerable number of aviators to forego opportunities for 
ship assignments and sub-specialty development. Analysis of the 
billet structure and career paths within the VP community also 
assists in delineating specific constraints affecting VP man- 
power management and provides a firm basis for development of 


a manpower planning model. 
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UT STORMA BILLET ANALYSIS 


EX PURPOSE 

Analysis of historical billet assignments of VP officers 
is useful in defining career structure and detecting trends in 
professional development. Additionally, this method proves 
valuable in identification of the type of billets being assigned, 
the frequency of these assignments, and who is filling specific 
billets. Frequency distribution analysis of billet assignments 
at certain time periods of a career is helpful in defining tours 
which are significant in the effective professional development 
of the VP officer corps. Crucial assignments may be recognized 
as necessary flowpoints in a career path for enhancing individual 
professional development, thereby leading to increased promotion 
and command selection opportunities. Specific billets may be 
examined separately or in combinations to establish a career 
path structure. When the objective is to develop a manpower 
model for a specific warfare community, historical billet analysis 
proves to be a beneficial method for definition of model para- 
meters, such as billet types, billet requirements, tour depen- 
dency, and timing of certain tours commonly associated with the 
specific warfare community. 

Historical billet analysis conducted in this research con- 
centrates primarily on the professional development path leading 
to VP squadron command. Consequently, the structure of analysis 
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requires an examination of approximately the first 15 years 
of a VP officer's career from service entry through the command 
Screening point. Therefore, command screening serves as a con- 
venient and useful criterion for comparison of VP pilot and 


NFO career development. 


B. DATA 

The data employed in this research was extracted from Navy 
Personnel Research and Development Center (NPRDC) Officer Master 
File data tapes. This source included records of all officer 
personnel on active duty as of November 1979. VP pilots and NFOs 
in year groups '57 through '65 were randomly selected from the 
file to form the specific sample for analysis. Table l gives 
a summary ofthis sample with computed selection/nonselection 
proportions. 

For each individual in the sample the following information 
was extracted: : 

Rank (present grade) 

Promotion Status (select or fail to select for next 

higher grade) 

Year Group (current year group) 

Designator (current warfare specialty designator) 

source Code (Commissioning source) 

ACBD (Active Commission Base Date) 

Command Selection Status (Year of selection, primary/ 

alternate, and type of squadron) 
22 





Current Billet (Billet presently assigned) 
Promotion History Dates (Dates of promotion to each grade) 
Billet History (Eight most recent duty assignments with 
respective Navy Officer Billet Codes (NOBC), 
Ship/Station Identification Codes (SSIC), and 
reporting/detaching dates) 
Appendix A includes a sample of the format used to display the 
above information. Initial inspection of this data revealed that 
gaps prevailed in duty assignments for a considerable number of 
cases. Further analysis determined that professional training 
(i.e., Naval War College, Armed Forces Staff College, etc.), 
postgraduate education, and some postgraduate utilization tours 
were not included d the duty assignment listings for each case. 
Consequently, additional information specifically targeting 
these crucial tours had to be extracted from the Officer Master 
File to complete the billet histories of individuals having 
completed such tours. Also included in Appendix A is a sample 
format of the additional information required to fully recon- 
struct the billet histories of all VP officers in the sample. 
The year group restriction of '57 through '65 was established 
for two important reasons. First of all, records of a consider- 
able number of cases in year groups prior to '57 were not com- 
plete since only the most recent eight tours were included in 
the data, thereby making it impossible to reconstruct the early 
portions of their careers. Secondly, VP aviators subsequent to 
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Nr group '65 had not as yet been fully considered for com- 
mand selection. At the same time, all information concerning 
billet history and command screening was available for year 
Beoups ‘57 through '65. 

A major limitation of the data is the fact that attrition 
information is not taken into account. Therefore, the analysis 
centers only upon "due course" officers who have advanced through 
the command screening "window" and have been selected or not 
selected for-command of a VP operational or miscellaneous squad- 
ron. As a matter of current policy, VP officers normally enter 
the command screening "window" at year group plus thirteen years 
of commissioned service and are eligible for selection during 


a three year period [Ref: 11:14]. 


S METHODOLOGY 

Interpretation of the Officer Master File data required 
extensive application of Navy Officer Manpower and Personnel 
Classifications Volume I (Major Code Structure) and Volume II 
(The Officer Data Card) (NAVPERS 15839D) [Refs: 19 and 20]. 
These publications explicitly define each of the numerous 
categories and codes included in the Officer Master File. The 
sections of these references found to be the most useful are 
included in Appendix B. 

The process of defining a billet history for each officer 
in the sample began with a review of the individual record to 
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ensure there were no existing gaps. Initially, 18 separate 
billet categories were established and a billet code assigned to 
each: 11 shore billets and 7 sea billets. Table 2 includes a 
listing of these categories with definitions describing each. 
Although considerable aggregation could have been applied, the 
initial objective was to keep the billet categories as specific 
and mutually exclusive as possible to preclude major interpre- 


tation problems on billet precedence. 


Table 2 


AVIATION BILLET CATEGORIES 

SHORE BILLETS (11) 

Sl - STAFF - D.C. 
Any shore staff tour in the Washington,D.C., area not 
specifically designated as a postgraduate utilization 
Cour. 

S2 - STAFF - OTHER 
Any shore staff tour not involving postgraduate utiliza- 
tion, assignment in the Washington,D.C., area, or warfare 
specialty related duties. This category additionally 
includes overseas staff shore duty. 

S3 - STAFF - WARFARE SPECIALTY RELATED 
Any shore staff tour specifically involving duties related 
to aviation warfare specialty. This category can include 
tours on major staffs such as NAVAIRLANT, NAVAIRPAC, and 
PATWINGS. 

Il - INSTRUCTOR DUTY - FLEET REPLACEMENT SQUADRON (FRS) 


Any tour in a major fleet replacement squadron, such as 
MP-30 or VP-3l for the VP community. 


I2 - INSTRUCTOR DUTY - NAVAL AVIATION TRAINING COMMAND 


fay tour in a flight training squadron. 
26 
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Table 2 (Continued) 
INSTRUCTOR DUTY - NAVAL ACADEMY/NROTC/PROFESSIONAL SCHOOLS 


Any instructor tour at the Naval Academy, an NROTC unit, 
or the Naval War College, etc. 


GRADUATE LEVEL EDUCATION 


Any tour involving graduate level education leading to a 
MA/MS or Ph.D. degree. 


SERVICE COLLEGE EDUCATION 


Any tour as a student at the Naval War College, Armed 
Forces Staff College, or other similar professional school. 


SUBSPECIALTY UTILIZATION 

Any tour involving utilization of previously obtained post- 
graduate education. This tour designation takes precedence 
when any other billet category is concurrent. 

RECRUITING COMMAND 

Any tour involving assignment to recruiting duties. 


INITAL FLIGHT TRAINING 


Mie initial flight training tour. 


SEA BILLETS (7) 


Fl - FIRST OPERATIONAL SQUADRON TOUR 


F2 


F3 


Initial operational squadron assignment. 

SECOND SQUADRON TOUR 

Any squadron assignment after the first operational tour 
but not including the VP department head tour. This tour 
could include any "disassociated" squadron assignment. 
THIRD SQUADRON TOUR 

Any squadron assignment after the first operational tour 


and second squadron tour but not including the VP depart- 
ment head tour. 
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Table 2 (Continued) 


DI - DEPARTMENT HEAD TOUR 


The VP department head tour which is normally the second 
Operational flying tour. 


Bi = SEA DUTY - STAFF 


Any tour that involves assignment to a seagoing staff such 
as a CARGRU or CRUDESGRU staff. 


B2 - SEA DUTY - SHIP'S COMPANY 
Any tour involving assignment to a ship's company billet 
such as navigator, CIC officer, TSC officer, hanger deck 
officer, etc. 
B3 =- SEA DUTY - OTHER 
Any tour involving overseas sea duty assignments or remote 
shore tours considered to count as sea duty. This may in- 
clude certain TSC, NAVFAC, and overseas NAS assignments. 
The billet history of each officer in the sample was analyzed 
tour by tour. For each tour position the corresponding NOBC 
(Navy Officer Billet Code) was referenced to determine the spe- 
cific duties performed in that tour. A determination was then 
made for assignment of the most appropriate billet category code 
for that particular tour. In some cases a considerable amount 
of interpretation was required in selection of the billet cate- 
gory code applicable to the tour being considered. The most 
frequent conflict arose in instances wherean individual may 
have had a shore staff tour which was also considered a post- 
graduate education utilization tour. In that case, since post- 


graduate utilization was considered to have precedence, the tour 


would be assigned a billet category code of Ul. 
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For each of the 462 officers sampled billet category codes 
were assigned, tour by tour, and recorded in a separate data 
file. Each record commenced with the tour the individual was in 
at the time last considered for command. This tour position 
was designated TOURl. Each preceding tour was then recorded un- 
til the entire career had been coded with the last assigned code 
representing the tour immediately following service entry. This 
tour was normally the flight training assignment. Appendix C 
provides a sample format of some of the cases in this new data 
file. Each case represents the individual's career, as defined 
by billet category codes, from service entry to the command 
screening point. Additional information included in this file 
consists of case numbers, selection or nonselection codes, 
source codes, flight hours attained, and codes depicting the 
last billet held in the department head assignment. 

The new data file was subdivided into four major categories: 

pilot selectees 

pilot nonselectees 

NFO selectees 

NFO nonselectees 
A frequency distribution program developed using methods out- 
lined in the Statistical Package for the Social Sciences [Ref :9] 
was then applied using respective data for each of the above 
groups to ascertain a career structure which represents the 


most prevalent billet categories occurring at certain tour 
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positions (TOUR 1 through TOUR 8). Additionally, commissioning 
source and billets held in the department head tour were com- 
pared among all four groups. Conditional probabilities involv- 
ing specific tours were also calculated to define the impact 

of these tours On opportunity for command selection. The re- 
sults of this analysis phase are compared with information in- 
cluded in a recent memorandum from the senior member of the 


fiscal 1980 Aviation Command Screen Board [Ref:3]. 


D. FINDINGS 
1. Frequency Distribution Analysis 

Frequency distribution analysis provided a means for 
determination of the most prevalent billet categories occurring 
in specific tour positions (TOUR 1 through TOUR®. Table 3 ex- 
hibits the results of this method for the four officer groups 
analyzed. Billet categories delineated under each tour posi- 
tion heading represent billets which occurred in at least 10 
percent of the cases for that specific tour. The remaining, 
less frequent categories were truncated. Each billet category 
is listed by relative frequency for each tour position with per- 
centage of occurrence adjacent in parentheses. It is essential 
to point out that the information presented in Table 3 does not 
directly reflect career paths, although such information can be 
utilized as a basis for development of career patterns, as will 


be illustrated in Section IV. 
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The results are useful in identification of the billet types 
most frequently undertaken, at what time frames they prevail in the 
career structure, and who is most likely to have completed them. 
For example, the most prevalent billet in the TOUR 1 position for 
three of the four groups analyzed is the S3 shore staff billet. 
By far the most common at the TOUR 2 and 3 level, the department 
head tour (Dl) additionally exists over a wider range of tour 
positions. It is also apparent that service college education 
(P2), prevailing in TOURS 2 and 3, is more frequent among pilot 
and NFO selectees than nonselectees. 

Such information may also imply underlying timing aspects 
which may prove significant for certain billet categories. For 
example, although heavily concentrated in TOUR positions 2 and 
3, the department need billet maintains a large proportion in the 
TOUR 1 position for nonselectees, possibly indicating that having 
this billet at a later point in the career may not necessarily 
prove enhancing to selection opportunities. Perhaps confirming 
the 1980 Aviation Command Screen Board (ACSB) report that getting 
into the department head tour too early could be detrimental to 
command screening [Ref:3], the data reflect a large proportion of 
nonselectees having such a tour in the relatively early TOUR 4 
position. 

Further evaluation of the department head billet was consid- 
ered relevant since it is currently believed to be the single most 
important factor in the screening process [Ref:3]. Table 4 in- 


Cludes a summary of the frequency of specific assignments held 
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while in the department head tour. For pilot selectees, the 
operations and maintenance officer positions were by far the 
most common. Pilots having served primarily as safety or ad- 
ministrative officers or who had never attained a major depart- 
ment head position seemed less likely to be selected for command. 
For all nonselectees a more evenly distributed range of depart- 
ment head positions was evident with a considerably large per- 
centage never having served as a major department head. 

For NFO selectees there was evidence of heavy concentration 
on the operations officer position and a relatively large per- 
centage having administrative officer positions or no major de- 
partment at all. In general, the data reveal that operations and 
maintenance officer positions may be enhancing and that failure to 
attain at least one of the four major department head positions 
while in the department head tour may in fact be detrimental to 
command selection opportunities. 

The most significant commissioning sources of selectees and 
nonselectees are presented in Table 5. Naval Academy graduates 
were a major source of pilot command selectees, but likewise 
represented a substantial percentage of nonselectees in addition 
to Aviation Officer Candidates. For NFOs, those officers having 
participated in the Naval Flight Officer Candidate Program ac- 
counted for the largest proportion of both selectees and non- 


selectees. 
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2. Billet Comparisons 

Comparisons of specific billet types were conducted for 
the purpose of identifying the relative importance of such bil- 
lets in the careers of command selectees and nonselectees. Table 
6 depicts percentages representing the proportion of each group 
having completed at least one tour in the specific billet in 
question. Findings of this phase of analysis are also compared 
with information included in the most recent Aviation Command 
Screen Board (ACSB) results. Since this source of information 
is based on aviation-wide command screen results, not specifi- 
cally VP, some caution is required in interpretation. 

Analysis reveals that pilot selectees were more likely 
to have attained an advanced degree (51) uus pilot nonselectees. 
However, NFO selectees and nonselectees maintained close to equal 
likelihood of having received postgraduate education. ACSB find- 
ings indicate that advanced degrees are not necessarily required 
but certainly are not detractors in the command screen process 
Peet; 3]. 

The percentage in parentheses under the Ul billet category 
in Table 6 represents the proportion of individuals having ats 
tained postgraduate degrees who were subsequently assigned to a 
utilization or "pay back" billet. The ACSB reports that use of 
postgraduate education in billets requiring such educational 


levels did not appear to be a significant factor in the selection 
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process [Ref:3]. However, in this research pilots and NFOs who 
had postgraduate education and eventually failed to select for 
command were more likely to have completed utilization tours prior 
to the command screening point. Such information may support the 
perception that postgraduate utilization may prove detrimental 

to selection if it precludes participation in more "visible" 
operational assignments. 

A substantially larger portion of selectees than nonselec- 
tees was found to have completed a service college tour (P2) of 
some type, particularly during tour positions 2 and 3. This finding 
probably reflects the selectivity in assignment for such tours and 
a tendency to afford such training to officers exhibiting greater 
Ber potential. Analysis of shore staff billets revealed that 
only a slightly larger proportion of selectees had completed 
shore staff tours (Sl) in the Washington, D.C., area. For pilots, 
a greater portion of nonselectees had received shore staff tours 
(S3) directly related to warfare specialty operations. The same 
was true for NFOs, but to a much smaller degree. 

Data indicate that a considerably larger proportion of 
selectees had completed tours at fleet replacement squadrons 
(Il). This confirms the findings of the ACSB which disclose 
that "fleet replacement squadron tours were very much in evidence" 
in board deliberations [Ref: 3]. Although not the case for NFOs, 


a larger proportion of pilot nonselectees had performed duties 
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EENinstructors in the flight training command (I2). This find- 
ing may substantiate a reason for the stigma which had been 
attached to training command positions in the past. Operational 
flying tours and fleet replacement squadron tours had been, and 
still are, considered more "visible" and career enhancing. How- 
ever, for NFOs, more selectees than nonselectees had completed 
training command tours. In general, 1980 ACSB findings indi- 
cate more selectees with training command experience than had 
been the case in the recent past. Therefore, the current trend 
may be to shift more emphasis on training command positions, 
particularly during an era of pilot shortages and attrition when 
it is imperative to fill instructor positions. The importance 
of such billets is emphasized by the fact that command screen 
boards will be instructed "to direct particular attention to 
past performance as training command instructors" [Ref: 3]. 

A most interesting and unexpected finding was that a 
larger proportion of nonselectees was discovered to have com- 
pleted sea duty assignments, particularly ship's company billets 
(B2) during tour positions 3 and 4. Even though not quite as 
obvious, this trend also prevailed for other sea duty billets 
(B3). A much more equitable distribution of sea duty assign- 
ments among all four groups was anticipated. This finding sug- 
gests that considerable, disassociated sea duty assignments may 
not significantly enhance a VP officer's opportunity for command 


Selection. However, the ACSB recommends that detailers should 
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emphasize that shipboard tours are in fact an enhancing factor 
in the command screen process, but further stipulate that it 
proves as such only if performance is good [Ref: 3].  Perfor- 
mance information, as mentioned before, was not a part of this 
analysis due to obvious privacy considerations. 

As far as operational flying tours are concerned, a 
greater proportion of pilot nonselectees and NFO selectees had 
completed a second flying tour (F2) sometime between the first 
operational tour (Fl) and the department head tour (D1). Cur- 
rent aviation officer assignment policy generally precludes more 
than two VP operational flying tours due to other sea billet re- 
quirements which take priority [Ref: 1]. Consequently, the 
second flying tour (F2) is more of an exception rather than the 
rule, since normal assignment consists of two operational flying 
tours: the first operational tour (Fl) and the department head 
Four (D1). 

To summarize, the most interesting findings derived 
through billet comparisons are as follows: 

l. Although advanced degrees had been attained by a 
greater number of selectees, postgraduate utilization was more 
prevalent among nonselectees. 

2. A larger proportion of pilot and NFO nonselectees 
had completed ship's company sea duty tours. 

3. Selectees were by far more likely to have completed 


service college tours. 
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4. Selectees were more likely to have had instructor 
tours in fleet replacement squadrons. 

5. A larger percentage of pilot nonselectees had com- 
pleted training command tours. 

6. Shore tours involving warfare specialty related 
staff duty were completed by a larger proportion of nonselectees. 

7. Pilot selectees were more likely to have been opera- 
tions or maintenance officers in the department head tour.  NFO 
selectees were more likely to have been operations officers or 
not to have had a major department at all during the department 
head tour. 

8. Timing of the department head tour may prove impor- 
tant to command screening opportunity. 

E Conditional Probability Analysis 

Since the probability of having completed a specific 
billet given the condition of selection or nonselection had been 
computed, the next phase of analysis focused on an investigation 
of conditional probabilities for selection or nonselection given 
the condition that a particular billet had been completed. The 
computation of conditional probabilities was readily conducted 
through application of Bayes' Theorem [Ref: 6:55]. Appendix D 
includes a sample computation of the conditional probabilities 
for the ship's company sea duty billet (B2) with an additional 
table relating joint probability considerations which are rele- 


vant for a more intuitive understanding of the results. 
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As a basis for this analysis, the overall command selec- 
tion opportunity for VP pilots and NFOs had to be determined. 
This was found to be .41 and .32, respectively, as previously 
reported in Table 1. Based solely on the data used in this re- 
search, these percentages represent the average command selec- 
tion opportunity for year groups '57 through '65. The aggregate 
command selection opportunity was found to be .38. The accuracy 
of these percentages was confirmed by personnel at the Naval 
Military Personnel Command (NMPC-431). It is important to note 
that a major reason for the NFO command selection percentage to 
be considerably less than that for pilots is the fact that NFOs 
were not considered for VP command positions until the early 
1970s. A trend reflected in the data, NFO command selection op- 
portunity is expected to increase, particularly due to the fact 
they are now on a much more competitive basis with pilots than 
before. 

Overall command selection opportunity percentages were 
combined with previously computed conditional probabilities 
for having completed a specific billet given the condition of 
selection or nonselection. These probabilities were primary 
inputs in the equatian for application of Bayes' Theorem. Table 
7 summarizes the results for 14 of the original 18 billet cate- 
gories. The TO and Fl billet categories were not considered 
Since everyone in the sample had completed these billets. In 


addition, the F3 and Rl billets were excluded because only a 
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very small portion of the sample had previously held such tours. 
The probability values included in Table 7 are defined as follows: 

P(S|X) - the probability of selection, given that billet "X" 
had been completed at some point in the officer's 
career. 

P(S|x“)- the probability of selection, given that billet "x" 
had not been completed at any point in the officer's 
career. 

As shown in Table 7, the probability of selection given 
that a B2 tour had been completed is .34, whereas the probability 
of selection given that such a tour had not been completed is 
.50. Likewise, the complements of these conditions can easily 
be computed. Such findings for the B2 tour, specifically, seem 
contrary to generally held perceptions of the value of such 
tours toward command screening and promotion opportunity. 

The conditional probabilities may be interpreted in two 
ways. First of all, the probability of selection given that the 
B2 tour had been completed (.34) can be compared to the probability 
of selection given that the same tour had not been completed 
(.50). This clearly shows that not having such a tour may in- 
crease the opportunity for command selection. Secondly, the 
probability of selection given that the B2 tour had been completed 
(.34) may also be compared to the overall probability of selec- 
tion (.41). This may be interpreted to mean that having the B2 


tour may actually result in a selection opportunity less than 
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the overall probability of selection. However, joint probabili- 
ties, as applied in the example illustrated in Appendix D, as- 
sist in bringing the analysis into proper perspective by depict- 
ing selection and nonselection probabilities based on the pro- 
tion of the group who had or had not completed the tour. In 
the example, this indicates that 58 percent of the pilot sample 
had completed the B2 tour and that out of that group about two- 
thirds were not selected for command. Not having completed a 
B2 tour seemed of little consequence for the remaining 42 percent, 
Since exactly half of them was selected. Similar analysis can 
be conducted for each of the 14 billet categories to determine 
the importance of a single billet in the command screen process 
and, furthermore, its significance in the professional develop- 
ment of officers. Of more eminent value is a consideration of 
combinations of certain billets to approximate career paths and 
subsequent determination of how such paths may influence command 
screen opportunities and contribute to officer professional de- 
velopment. Such methods will be explored in Section IV. 

The following is a summary of the more noteworthy condi- 
tional probability results, as depicted in Table 7: 

PILOTS 

1. Service college education (P2) significantly enhances 
command selection opportunity. 

2. Postgraduate education (Pl) may have some positive 


effect upon selection opportunity. 
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3. Fleet replacement squadron tours (I1) seem to im- 
prove selection opportunity. 

4. Training command tours (I2) may tend to restrict 
command selection chances, although this trend may be reversed 
in the near future. 

5. Instructor duty at the Naval Academy, ROTC units, etc. 
(I3) may prove beneficial to command screening. 

6. Ship's company sea duty tours (B2) and other sea 
duty tours (B3) may prove detrimental to command selection op- 
portunity. 

7. Staff shore duty involving warfare specialty (53) 
may not be particularly enhancing. 

NFOs 

1. Service college education (P2) significantly improves 
command selection opportunity. 

2. Postgraduate education does not seem to be considerably 
important; however, utilization of such education (Ul), particu- 
larly if it precludes operational tours, seems to be detrimental 
to command selection opportunity. 

3. Fleet replacement squadron tours (Il) are very en- 
Dancing. 

4. Training command tours (I2) have considerable positive 
influence on command selection opportunity. 

5. A second operational flying tour (F2) between the 
Fl and Dl tour may prove beneficial. 
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6. Ship's company sea duty tours (B2) and other sea 
duty tours (B3) may have a negative effect upon command screen 
portunity. 

7. Staff shore duty not involving assignment in Wash- 
ington, D.C., or to a warfare specialty staff (S2) may have a 
negative influence. 

It is important to note that performance data was in- 
accessible and, therefore, not included in the analysis. How- 
ever, the intent of this phase of the analysis was to concentrate 
only on specific billets to determine their relative contribution 


to command screening. 
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IV. CAREER PATH ANALYSIS 


A. PURPOSE 

A more complete analysis of VP officer professional develop- 
ment can be achieved through investigation of combinations and 
sequences of billet categories that constitute career patterns. 
Determination of specific combinations of tours or assignments 
which have historically provided the experience and knowledge 
required for assuming command positions is a valuable endeavor 
for two reasons. First, it provides manpower planners with the 
opportunity to thoroughly scrutinize past and present management 
policies regarding the desired mix of assignments, as balanced 
against mandated requirements, so that they may develop and im- 
plement effective policies affecting future production of tech- 
nically competent, qualified, professional officers. Secondly, 
if properly disseminated by community managers, such information 
may provide beneficial guidance to individual officers so that 
they may have a better understanding of the pertinent career 
structure and a more complete knowledge of which assignments 
may prove most rewarding and challenging, particularly if the 
career ambition is to attain squadron command. 

Using identical data, career path analysis is a continuation 
of the historical billet analysis described in Section III. How- 
ever, of particular concern in this phase of the research was 


the establishment of an additional data file consisting of complete 
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career paths, as defined by specific combinations of billet 


categories, for each case in the sample. 


B. METHODOLOGY 

The data file illustrated in APPENDIX C and the information 
provided through frequency distribution analysis of billet cate- 
gories, as depicted in Table 2, were used as the basis for this 
phase of research. As a feasible approach to career path defini- 
tion, it was determined that analysis would commence with the 
selection or nonselection tour (TOUR1) and work back over the 
previous seven tours to the tour immediately following service 
entry. A career path flow diagram was constructed for each of 
the four officer groups analyzed to establish a basis from which 
to compare the various career patterns. 

Inspection of the frequency distributions revealed that a 
sample size (numbers) limitation problem might be encountered 
when attempting to define typical career paths using the 18 bil- 
let categories initially established. If the career patterns 
of all individuals in a certain billet category in the TOURI 
position were to be traced back over previous tours with 18 pos- 
sible categories available, the dispersion would be such that by 
the TOUR3 or TOUR4 position only a very small number would 
continue to prevail in a common career path. A similar problem 
had been encountered in other research involving billet history 
analysis of surface warfare officers [Refs: 17 and 21].  There- 
fore, it was determined that more cases could be included in 
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Brecific career paths if the defined billet categories were 
Becregated, while still retaining categories which differ sig- 
nificantly. Consequently, subcategories under the shore staff, 
Bberational flying, education, instructor, and sea duty assign- 
ments were combined to form the following nine billet categories 
subsequently used in defining VP career paths: 

S - shore staff duty 

F - operational flying tour 

P - postgraduate education or service college tour 

I - instructor duty 

B - disassociated sea duty tour 

U - postgraduate utilization tour 

D - department head tour 

R - recruiting duty 

MS initial flight training tour 
A data card for each of the 462 cases was created with the indi- 
vidual's career path outlined, in terms of the above billet 
categories, from service entry to the command screen point. 

Two methods, each of which produced similar results, were 
employed for the purpose of defining the most prevalent career 
paths among each of the four officer groups analyzed.  Cross- 
tabulation techniques, as outlined in the Statistical Package for 
the Social Sciences [Ref: 9: 218-248], were used to determine ca- 
reer paths by specifying billet categories for each tour posi- 


tion. For example, billet categories in TOUR] were 
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crosstabulated with those in TOUR2 to provide a listing of 
common Career paths for these two tours. By stipulating certain 
billet categories for each preceding tour position, career paths 
could be computed for each of the four officer groups. A second, 
facile method proved to afford the same information using the 
IBM card sorter. Data card decks for each group were sorted by 
billet category starting with TOURI. The initial sort provided 
separate groupings by specific billet category for the TOURI 
position. Each of these groupings was further divided for the 
να position and so on until the initial flight training tour 
was reached or the number of cases dwindled to so few that further 
sorting would have proved meaningless. In fact, the categoriza- 
tion procedure was terminated once the group being "tracked" 
over a specific career path reduced to less than five in number. 
Frequently, this occurred by the time the TOUR4 position was 
reached, although some career paths continued to be tracked back 
BOSTOURO6 or TOUR7. 

By referring to the career path flow diagram for pilot selec- 
tees in Figure 2, the sorting process can be traced as follows. 
A total of 73 pilot selectees was found to have been in shore 
staff billets at the time of selection (TOURl1). To determine 
which billets were most common for this group immediately prior 
to TOURI, the sorting process was completed for the TOUR2 posi- 


tion. The result was that 45 of the 73 had been in department 


50 





head billets, 14 of the 73 had been enrolled in postgraduate 
school or service colleges, with the remainder of the group dis- 
persed among five other billet categories. Further, career paths 
of the 45 officers who were department heads in TOUR2 were addi- 
tionally examined to discover which billets had been completed 
in TOUR3. In this case a majority was discovered to have been 
in either disassociated sea duty tours (B) or in postgraduate 
school or service college (P). 

Once common career paths were identified, probabilities were 
computed for having completed a specific path given selection 
or nonselection. When combined with overall selection opportunity 
probabilities, this information could be used via Bayes' Theorem 
to determine selection probabilities given that certain career 
paths had been followed. In addition, comparisons could be made 
between career paths among pilots only, among NFOs only, and 


among pilots and NFOs combined. 


C. FINDINGS 

Figures 2 through 7 include the results of career path anal- 
ysis in the form of career path flow diagrams for each of the 
four groups and for separate, aggregate samples of selectees and 
nonselectees. The diagrams clearly illustrate considerable 
dispersion in career paths within each group. Even with billet 
categories aggregated to a total of only 9, sample size limita- 


tions severely restricted the number of individuals who could 
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be "tracked" over a specific career path. However, the most 
prevalent career paths could be defined by concentrating on those 
which contained the greatest numbers of individuals for each 
group analyzed. 

Although several complete career paths were identified, 
most were terminated at the TOUR4 position because of excessive 
dispersion. Consequently, the career sequences illustrated 
in Figures 2 through 7 represent, in a majority of cases, only 
the most recent three or four tours in career paths which in 
fact consisted of up to seven tours. It is important to note 
in particular, that for the 462 cases examined, the average 
career path to the command screen point included six tours. 
Therefore, career sequences defined in this phase of the re- 
search reflect only the later portions of VP career paths. 
However, this is the more variable portion of the VP career 
path, since the initial two tours normally consist ofthe stand- 
ard flight training phase and the operational squadron assign- 
ment. 

l. Career Path Identification 

Examination of pilot selectee and nonselectee flow dia- 
grams revealed that the most frequent paths appeared to be the 
SDPB and SPDB sequences. This also proved to be the case for 
NFO selectees. In contrast, two different sequences, SDBS and 


DSSB, were found as most prevalent for NFO nonselectees. 
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Figure 2, Career Path Flow Diagram for 150 Pilot Selectees, TOURI is the assignment at time 
of selection, Numbers in parentheses are numbers of pilots with the secuence indicated at the 
tour position. Specific billet categories are defined on page 44. 


53 





TOURL TOUR2 TOUR3 TOURA TOURS TOURS TOUR? 


B(2) 
(10 I(4)————— F (4) -———— TO (4) 
s(2) 
P(2) 
U(1) SOL) 
2(7 3 (4 — — I ( 4 ) — — 4 — — 0 (4) 
F(1) 
P(1) 
=== I(4) F(3) 0(3) 
D(41 P(7) 34 — — ——— —T 
τι) 
B(3) 
Pe 
F(2) xn 
B(3) 
MEE) 
S(1) 
S(803 1(3) (2) 


U(1) 
n S(2) 
(12 08) === 35) 
B(1) P(1) 
τ 5(1) 
P(2) 
2) s(ı) 
(10 22) 
B(1) Aa 
F(1) 
(2) 
F(2) F(1) 
5 (9 ) mee a (6 ) e 1 (4) F (4) 704) 
rim (1) 
(1) 


D(21 —WB— 
P(1) 


P(1) 
(1) 
B(2) 
S(1) 
P(2) B(1) 
U (17 D(12 1) O 9 Y F (3 )———— 1003) 
P(1) om 
(1) B(3 e —P(2) 
T) 
8(2) 
F(2) 
P(2) 8(1) 
3(13 px 
(1 
(1) S(1) 
(1) 
U(1) 
D(2) s(1) 
F (10 5(5 D(3) 
(1) 


OTHERS(9) 


Figure 3, Career Path Flow Diagram for 150 Pilot Nonselectees, TOUR1 is the assignment at time 
of nonselection. Numbers in parentheses are numbers of pilots with the senuence indicated at the 


tour position, Specific billet categories are defined on page 49. 
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Figure 4, Career Path Flow Diagram for 52 NFO Selectees. TOURI is the assignment at time of 
selection. Numbers in parentheses are numbers of NFOs with the sequence indicated at the tour 
position. Specific tillet categories are defined on pace 49. 
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Figure 5, Career Path Flow Diagram for 100 NFO Nonselectees, TOURL is the assiznment at time 
of nonselection, Numbers in parentheses are numbers of NFOs with the sequence indicated at the 
tour position, Specific billet caterories are defined on pace 49. 
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Figure 6. Career Path Flow Diagram for 212 Pilot and NFO (Aggregate) Selectees, TOURI is the 
assignment at time of selection. Numbers in parentheses are numbersof pilots and NFOs with 
the sequence indicated at the tour rosition. Specific billet categories are defined on pace 49. 
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Figure 7. Career Path Flow Diagram for 259 Pilot and NFO (Apcrepate) Nonselectees, TOU21 is 
the assignment at time of nonselection,  "umrbers in parentheses are numbers of pilots and FAS 
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In an attempt to define specific career paths with more 
individuals per sequence, pilots and NFOs were combined to form 
aggregate groups of selectees and nonselectees. This proved 
beneficial in that such combination considerably enhanced iden- 
tification of certain career paths which may have otherwise gone 
unnoticed. Figures 6 and 7 include career path flow diagrams 
for aggregate selectees and nonselectees. For selectees, even 
though the SDPB sequence clearly appeared as the most common, 
reasonable numbers were additionally maintained in the SPDB, UPDB, 
SDBP, and SPDI career paths. Relatively large concentrations 
of nonselectees prevailed in the SPDB, SDSB, SDBS, SDIB, and 
DSBI career paths. 

fee conditional Probability Analysis 

Bayes' Theorem was applied to determine conditional prob- 
abilities of command selection, given the completion of a specific 
career path or portion thereof. Results of this analysis are in- 
Cluded in Tables 8 and 9. The relative importance of the se- 
quences listed can be ascertained by comparison of the percen- 
tages of both columns for each sequence. The first column in 
each table represents the probability of selection given that a 
particular sequence had been completed during the officer's 
Career. The second solumn shows the probability of selection 
given that a certain sequence had not been completed at any 


time during the officer's career. As an example, Table 8 shows 
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Table 8 


The Probability of Selection Given Specific Career Path 
Sequences for Pilots and NFOs 














PILOTS 
Career Path Sequence P(s|x)* P(s x9)? 

SDBP . 68 a 
SDPB 62 .40 
SPDB «41 .41 
SDBI .41 ZI 
UDIP 2265 .4l 
PDS .’4 .40 
SDS 24,5 .41 
SDBP 

SDPB $56 .39 

PDB 
Por. 

SDPB - 66 39 
SDPB 
en . 54 .40 

NFOs 
Career Path Sequence P(S[X) Ρ(5|Χ-) 

SPD 255 .29 
SDP ΞΘ. . 30 
SDB 235 32 
SDS 25 32 
SDI NA τὶ Ὁ 
SDP 
E . 68 . 28 





Note. This table displays Bayes' Theorem results for separate 
samples of pilots and NFOs. Unique career sequences and 
combinations of similar sequences are included. 


2p (s |x) - The probability of selection given that sequence "x" 
had been completed during the officer's career. 


b m 

P(S[x7)- The probability of selection given that sequence "X" 
had not been completed at any time during the officer's 
career. 60 





Table 9 


The Probability of Selection Given Specific Career Path 
Sequences for an Aggregate Sample 
(Combination of Pilots and NFOs) 
enn ————————————————Ó————————————————————— 


AGGREGATE 
Career Path Sequence P(S|x)a P(S|XC)E 

SDPB . 68 237 
SDBP .65 .38 
SDBI .48 .38 
SPBD .38 .38 
SDIB 233 «38 
SDBS 229 .38 
SDSB i .38 
UPD ο» 297 
SDP .61 3:6 
SPD 26:1: 308 
DPS .55 .38 
SDB .Al τα 
SDS .38 .38 
UDP 223 $39 
SBS .23 .38 
IDI 223 2398 
cone 65 57 
= 220 .39 
E 

SDPB N57 236 
SPDB 





Note. This table displays Bayes' Theorem results for an aggre- 
gate sample of all pilots and NFOs. Separate career se- 
quences and combinations of similar sequences are included. 


=P (S| x) - The probability of selection given that sequence "x" 
had been completed during the officer's career. 


b E. 
P(s|x°)- The probability of selection given that sequence "X" 


had not been completed at any time during the officer's 
career. 
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that if the SDBP sequence had been completed, selection prob- 
ability was increased from 41 to 68 percent. In contrast, if 
the UDIP sequence had been completed, selection probability was 
decreased from 41 to 26 percent. 

Five separate career paths consisting of four tours each 
and representing the most common sequences were examined for the 
pilot group. In addition, two career sequences with three tours 
each were included in the analysis. For pilots, the SDBP path 
was most prevalent, exhibiting a selection probability of 68 per- 
cent. However, although undertaken by a very small number of 
individuals, the sequence providing the greatest selection prob- 
ability was the partial path from shore staff duty to department 
head and then to service college or postgraduate school (PDS). 

Table 8 also depicts the findings for five separate NFO 
Career paths. Contributing substantially to command selection 
probability, the SDP and SPD career sequences were the most fre- 
quent for this group. The SDB sequence seemed to be a marginal 
contributor, whereas the SDS and SDI paths reduced selection 
probability considerably. 

Another interesting aspect of the analysis is a compari- 
son of specific career paths to determine how differences in 
billet sequences might affect selection probability. For example, 
comparison of the SPDB, SDPB, and SDBP sequences for pilots shows 
that an officer's chances of selection improve from 41 to 62 to 
68 percent the earlier the P tour is completed during the career 


sequence. 
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For NFOs, the position of the D tour may be important 
in the SDP and SPD sequences. Contrary to pilot findings, oc- 
currence of the D tour somewhat earlier seems to increase the 
Selection probability for NFOs. Comparison of the SDP, SDB, SDS, 
and SDI sequences indicates that it may be more enhancing to 
have a P tour preceding the D tour, rather than a B, S, or I 
tour. This finding further substantiates the relative importance 
of postgraduate education and service college assignments. 

Table 8 also shows conditional probabilities of selection 
given several combined career sequences. As an example, all pi- 
lots having the SDBP or SDPB sequence were consolidated into one 
group, Since the only major disparity in these career paths was 
the order of occurrence of the P and B tours. A combination of 
these sequences results in a conditional selection probability 
of 66 percent as compared to 39 percent if this combination had 
not been completed. 

Conditional probability results for the aggregate sample 
are included in Table 9. Comparison of the UPD and UDP sequences 
reveals that having the postgraduate education or service college 
tour (P) after, instead of prior to the department head tour (D), 
is clearly more enhancing. However, it is important to note 
that the results are based on a relatively small number of in- 
dividuals having followed such sequences. 

By far the most common for the aggregate case, the SDBP 
and SDPB paths are very enhancing, separately and in combination, 
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whereas the SDBS and SDSB sequences prove to be quite detrimental 
to command selection. Once again, the relative position of a spe- 
cific billet within the sequence, namely the D tour's position 
relative to the P tour, affects selection probability. 

Further review of aggregate findings reveals that even 
though the particular billet sequence may have a positive or 
negative effect, the existence or absence of a unique billet in 
that given sequence may significantly influence selection prob- 
ability. For instance, in the SDSB (.17) and SDPB (.68) se- 
quences, the latter maintains a selection probability four times 
greater than that for the former. Therefore, this finding im- 
plies that the major contributor to the increased selection prob- 
ability is precisely the postgraduate education or service college 
tour (P). Again, it is important to note that performance in- 
formation is not included in this analysis. The enhancing nature 
of the postgraduate education and service college tours may be 
partially attributable to the fact that high performance is 
normally a prerequisite for assignment to them. 

In summary, comparison of career paths with concentra- 
tion on billet sequences and compositions of sequences has en- 
abled identification of those assignments or sequences of as- 
Signments which are important and contribute the most toward VP 
officer professional development. Although sample size proves 


to be a limiting factor in this analysis, the method employed 
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has adequately distinguished the most prevalent career paths 
pursued by VP officers. Conclusions are mitigated to some ex- 
tent by the fact that many sequences were followed by relatively 
small numbers of individuals. This was a result of the substan- 
tial dispersion in career paths which seems inherent in the VP 
aviation community. Similar analyses for other aviation communi- 
ties would most likely be confronted with the same problem. In 
general, results seem to indicate that even though certain se- 
quences may greatly enhance command selection probability, there 


is no single career path which ideally leads to command. 
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ο. ο. ου το Omer, Ve CAREER STRUCTURE 


The purpose of historical billet and career path analysis 
was to examine officer professional development and define a 
career structure for VP aviators. Emphasis was placed upon 
specific billets and career paths from service entry to the 
squadron command position. The full impact of the findings 
is somewhat attenuated by the fact that performance information 
was inaccessible and, therefore, not incorporated in this re- 
search. Individual performance is, unquestionably, a major 
factor in selection for certain billet assignments and the 
screening process for command. Nevertheless, the intent of 
the foregoing analysis was to focus only on specific billets 
and combinations thereof to determine the relative contribu- 
tion of each to command selection probability. 

Application of frequency distribution methods and Bayes' 
Theorem disclosed valuable information regarding billet types 
assigned, frequency of assignment, and as to which billets ap- 
peared to be career enhancing. Comparisons among selectees and 
nonselectees revealed that there are certain billets which are 
common among these groups and which affect command selection 
probability to differing degrees. The department head (Dl), 
service college (P2), postgraduate education (Pl), and dis- 
associated sea duty tour (Bl, B2, B3) were by far the most in- 


fluential to selection. 
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Career path analysis considered billet combinations and 
sequences for identification of the most prevalent paths which 
have historically been completed by VP officers. An. interesting 
finding was the fact that the existence of one specific billet in 
a particular sequence of three or four tours could substantially 
improve or impair selection probability. Arrangement of cer- 
tain billets within a given career path was also discovered to 
drastically affect selection opportunity in some cases. Con- 
Siderable dispersion experienced among career paths implies that 
there are numerous routes to command selection or nonselection. 
Although several sequences were more common than others, the 
MeNeral conclusion of this career path analysis is that there 
appears to be no unique sequence of billets which will always 
lead to squadron command. 

Perhaps the most valuable feature of these historical billet 
and career path analyses, was the success in delineating a com- 
mon career structure which depicts crucial flowpoints and typical 
options present during careers from service entry to command. 
Based upon findings of the preceding analysis and defined using 
the original 18 billet category codes, Figure 8 represents a 
career structure characteristic to the VP community. A logical 
sea/shore rotation schedule is illustrated with various career 
alternatives available at each level. Since previous findings 
indicate that the department head billet seems extremely impor- 
tant to VP aviators, it is displayed as a single, critical node 
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Borough which, in reality, nearly all VP officers traverse on 
the way to command screening. Similarly, flight training and 
the first operational squadron tour are listed separately 

since these are normally the first two tours encountered after 
service entry. The VP career structure exhibited allows 960 
possible paths from flight training to squadron command. Since 
it incorporates nearly all, and certainly the most prevalent 
career alternatives available, this representation is considered 
to be an accurate depiction of VP officer professional develop- 
ment. 

Career structures similar to that outlinedin Figure 8 can 
prove valuable as foundations from which to develop manpower 
models designed to assist community managers in resource utili- 
zation and planning. Historical billet and career path analyses 
are beneficial in delineating specific model parameters such as 
billet types, tour positions, and tour dependencies. Preliminary 
investigation of such parameters for any warfare community being 
examined is important for identification of the relevant aspects 
of career development. Using the career structure presented in 
Figure 8 as guidance, the following sections focus on the 
development and application of an interactive manpower model for 


the VP community. 
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VI. THE VP SEATOURS MODEL 


A. INTRODUCTION 

As manpower problems become increasingly complex in the 
1980s, the need for more exact, reliable planning and forecasting 
methods becomes imperative. Frequently, manpower management is 
reactive in nature, where immediate action is prescribed and 
undertaken to solve eminent, critical problems. This often leads 
to implementation of shortsighted, patchwork methods which are 
likely to prove inadequate in the long run. An accurate manpower 
model can help to avoid such situations by providing managers with 
the capability to establish more effective and efficient utili- 
zation of available manpower in present and future scenarios. 

Manpower management within the U.S. Navy can be improved 
through development and employment of planning models which assist 
analysts in early identification of, and selection of the appro- 
priate response to, potential manpower problems. Application 
of such models can provide an automated processing capability 
which significantly enhances the manager's ability to detect 
trends in manpower employment and to accurately analyze present 
and future alternatives to personnel assignment and utilization 
policies. The advantages are evident in a considerable savings 
in time and in actual resources, as well as a higher degree of 
Meltability than current methods. Therefore, increased use of 
manpower planning models can provide a more timely, accurate, 
and effective means for decision making and planning. 
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Research is currently being conducted to develop inter- 
active computer models for the major unrestricted line (URI) 
communities within the U.S. Navy [Refs: 7 and 8]. Development 
of a model for the VP (Maritime Patrol) community is based upon 
the mathematical formulation and program used in a recently com- 
pleted model for the Submarine Officer Corps [Ref: 18]. Even 
though the mechanics of the program are the same, model para- 
meters differ due to inherent disparities in the aviation and 
submarine communities. The VP SEATOURS model is, therefore, an 
adaptation which specifically employs criteria directly rele- 


vant to the VP community. 


B. MODEL DESCRIPTION 

The VPTOURS program employs the APL programming language 
[Ref: 4] which allows for easy interaction, substantial versa- 
tility with vector and matrix data, and a continuous flow of 
information between the computer and analyst. The objective of 
the program is to calculate seatour opportunities, expressed 
in the form of a ratio of manpower requirements to available 
inventory. Appendix E includes a printout of the VPTOURS com- 
puter program as derived from the SUBTOURS program of Ref. 18. 

Manpower requirements for specific sea duty assignments are 
determined using two data inputs: number of sea duty assign- 
ments by type and number of billets per type for each tour 
position. As illustrated in Figure 9, the five tour positions 
used in this model depict the normal sea duty tours undertaken 
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by VP aviators during their careers. These tours correspond 
directly to the sea duty tours previously shown in Figure 8, 
except that the disassociated sea duty tour may consist of 
several assignment possibilities and the Major Sea Command tour 
is added in Figure 9. The tour positions illustrated in Figure 
9 represent years of commissioned service required to become 
eligible for certain billets and the length of the tour while 
in that billet. The number of officers available to fill re- 
quired billets is determined using tour positions and the in- 
ventory of officers, as projected for future years by year 
group and rank. 

A peculiarity of the SUBTOURS model is that officers with 
rank at or above the normal rank for a particular tour are con- 
sidered available for that tour. The VP SEATOURS model is more 
definitive in that it is programmed to specify the lower and 
upper limits of the grades of officers considered available for 
specific seatour positions. 

Requirements for sea duty assignments are matched with pro- 
jected manpower supply. The resultant output, the SEATOURS 
OPPORTUNITIES matrix, depicts specific tour positions with sea- 
tour opportunities expressed as a ratio of requirements to 
supplies projected for future years. A ratio of less than one 
indicates the chance of any one of the available officers ob- 


taining a seatour billet in that tour position, whereas a ratio 


12 





VP SEATOURS 


C EESTI 


E 





MAJOR SEA COMMAN 


"o BR ehem 
AMI 


4 


— ET 


BLZ 


— DISA SSOCTATED SEA TOUR 


IP/STAFF/SQUA 


ση 


FIRST OPERATIONAL en 










LTJG 





DIVISION/BRANCH OFFICE 


= TTITTII 


Figure 9. VP Seato Positions 


is 





greater than one implies that the tour is undermanned. In the 
latter case, the ratio is expressed as a percentage in parentheses, 
indicating the amount by which the specific tour in a certain year 
is undermanned. 

The utility of the model lies in the ability to manipulate 
the data in the computation of the seatour opportunities.  Im- 
mediate access to data display and the ease of changing relevant 
informatian from any point in the program enhances model versa- 
tility. Input information can be altered temporarily or perman- 
ently, thereby allowing the user considerable flexibility in 
testing various alternatives for specific manpower planning situ- 
ations. 

Through model application analysts can more effectively de- 
tect trends necessitating immediate changes to current policies, 
test proposed alterations, and analyze outcomes in a cost-effective 
manner. For example, if additional ships or squadrons are pro- 
grammed to enter the fleet requiring new billets to be filled 
Over a certain time frame, model application can determine the 
resultant effect upon seatour opportunities for the available 
officer inventory. Changes can also be made in the professional 
development path through alterations in tour position start 
points and durations. As an example, the effects of lengthening 
a department head tour from two to three years can easily be 


determined. 


14 





The VP SEATOURS model can be used to determine seatour op- 
portunities for pilots and NFOs, separately, or for an aggregate 
situation including all VP aviators. Inventory and billet re- 
quirement data are stored separately for the aggregate, pilot 
only and NFO only situations. Each category may be individually 
analyzed by simply using a COPY command which transfers perti- 
nent data to the main APL workspace prior to commencing the 


program run. 


fon) MODEL OPERATION 

The main program function, VPTOURS, is initiated by indica- 
ting the number of years desired for projection and the calendar 
year in which the stored data begins: 6 VPTOURS 1980. If re- 
quested, a set of program instructions may then be displayed. 
The next step involves selection of one of three subprogram 
options: DISPLAY, CHANGE, and SEATOUR. 

The DISPLAY function formats the data used in seatour oppor- 
Eunsty Calculation and allows for display of the following four 
matrices: sea duty assignments by type (Table 10), position of 
seatours with respect to years of service (Table 11), billet 
requirements for each sea duty assignment per tour (Table 12), 
and officer supply for the selected time interval by time in 
service (Table 13). Although supply information is stored ina 
three dimensional matrix by rank (ensign through captain), the 


information displayed represents only total supply over all 
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ranks by years of service and projected for the requested num- 
ber of fiscal years. 

The CHANGE function allows the analyst an opportunity to 
alter any data included in the display function except for the 
supply of officers. Changes are possible for sea duty assign- 
ment projections, tour positions, and billet requirements for 
each sea duty assignment. Supply data originate from an outside 
source using another predictive model [Ref: 15]. Therefore, 
such information is not alterable through the CHANGE function 
and may only be varied upon receipt of updated supply projec- 
tions. 

When selected, the SEATOUR subroutine generates the seatour 
Bpportunity ratios. Matrices of officer requirements and offi- 
cers available by tour positions and fiscal years are first pre- 
sented. This information is followed by the final output of sea- 
tour opportunities, expressed in ratio format, by tour position 
and fiscal year from the start year projected for as many years 


as originally requested. 


D. VP MODEL PARAMETERS 

The VP SEATOURS model is designed to focus on manpower utili- 
zation in the VP community with specific emphasis on sea duty 
assignments. Model accuracy is dependent upon the parameters 
chosen for entry in the four data input matrices mentioned 


above. Although previous historical billet and career path 
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analyses concentrated on the career structure up to the command 
position, the scope of the VP SEATOURS model is expanded to en- 
compass the entire career progression from the rank of ensign 
to that of captain. However, it is limited by the fact that anal- 
ysis is restricted only to sea duty assignments. Shore duty op- 
tions previously examined and displayed in Figure 8 are excluded 
in the model. Future research may provide a more complete anal- 
ysis by inclusion of shore duty assignments as well. 

l. Sea Duty Assignments 

Sea duty assignments for VP aviators were determined 
using previous career path analysis and the disassociated seatour 
options as outlined in Ref. 14. The matrix in Table 10 shows 
the 15 sea duty assignments selected for use in the VP SEATOURS 
model with projected numbers of such units over the next six 
fiscal years. 

The first six assignments represent those aviation 
Squadrons to which VP aviators may be assigned for sea duty 
tours. The first one (VP) constitutes the major sea duty as- 
Signments for all VP aviators since this option includes the 
first operational flying tour, department head tour, and 
executive and commanding officer positions. The other five 
squadrons (VPSD, VXE, VXN, VC and VR/VRF) represent possible 
options for the second, disassociated sea duty tour. Since it 
has recently been designated as a separate warfare specialty, 
the VQ option is not included in the VP SEATOURS model. 
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Table 10 
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The personnel exchange program (PEP) enables qualified 
officers an opportunity to undertake sea duty assignments in 
squadrons of five participating foreign countries. The CV 
designation represents aircraft carriers on which VP sea duty 
assignments are available. AMPHIB and SERVF categories define 
the average number of amphibious and service force units, 
respectively, on which VP aviators may serve at any given time. 
The average number is used since VP aviators can be assigned 
to a small proportion of the total amphibious and service force 


units in the Navy's current inventory. 
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The sea duty assignment matrix is completed by inclusion 
Of sea-going staff positions and shore assignments which are 
counted as sea duty. There are five of these, defined as fol- 
lows: Carrier Group Staffs (CARGRU), Tactical Support Centers 
(TSC), Naval Facilities (NAVFAC), Cruiser-Destroyer Group 
Staffs (CRUDGR), and Patrol Wing Staffs (PATWING). 

2. Tour Positions 

VP tour positions with respect to years of service 
were derived using the VP career structure depicted in Figure 
8 and through assistance from manpower analysts in the Naval 
Military Personnel Command and in the Manpower Personnel/Train- 
ing (MPT) Division (OP-13) of the Office of the Deputy Chief 
of Naval Operations (DCNO): Figure 9 illustrates VP seatours 
positions by type, rJ and years of πο το service. 
The hashed areas represent shore duty tours normally occurring 
between sea duty assignments. The starting point and duration 
of each of the five seatours are required to establish the 


matrix in Table ll: 


Table ll 


TOUR FOSITIONS WIT YEARS OF SERVICE 


TOUR: MUMEER: 1 2 3 4 5 
TOUR START 2.0 7.0 ιδ ο Loe y 21,0 
TOUR LENGTH 3,0 eo η 2.0 2 O 
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Applicable to both pilots and NFOs, tour starts and 
lengths are accurate to within six months. It is recognized 
that there may be some instances where necessary tour exten- 
sions or early terminations may occur. However, on the average, 
the position of VP seatours, as depicted above, is considered 
sufficiently accurate for modeling purposes. 

DB tete” Requirements 

Billet requirement information for specific tour posi- 
tions was determined using VP Squadron Manning Documents (SMD) 
which designate mandated billets by rank for VP pilots and 
NFOs [Ref:12]. Personnel at the Naval Military Personnel Com- 
mand (NMPC 432i/432p) served as confirming sources for this 
and other pertinent data. Billet requirements for the other 
five squadron categories were similarly determined, but the 
process was somewhat complicated by the fact that these units 
are not exclusively comprised of VP aviators. With the excep- 
tion of VP Special Detachments (VPSD), these squadrons do not 
maintain billets explicitly for VP pilots and NFOs, but ones 
which may be normally filled by any pilot or NFO. Several ship 
and staff assignments were also less definitive for the same 
reason. Therefore, billet requirements specified in the model 
for each sea duty assignment represent those specifically des- 
ignated for VP aviators plus those which, on the average, are 


filled with VP personnel. 
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The billet requirement matrix in Table 12 defines 


VP billets by tour position for each sea duty assignment: 


Table 12 


RILLEET REQUIREMENTS 


SEA DUTT TOUR FOSITIOMS 
ASSIGNMENTS 

È 2 3 4 a 

IS 30 ο 7 = O 

AS E ο % ο ο Q 

3 WHE ο 3 2 IE O 

4 νκεὶ ο 3 E I O 

9 We ο 1 1 1 O 

ὁ VE/VRE ο 4 O 3 ο 

7 PEF O E ο O Q 

S ον ο 10 ο ο O 

9 AMFHIR ο 2 ο ο 1 

10  SERVF O 1 O O i 

11 —CARGRU Q 2 Q ο Q 

MESE O 8 ο 1 ο 

13  HAVFAC O 1 9 1 ο 

14 CREULGE Q 1 Q Q Q 

15 FATWING Q Q Q 9 1 


The matrix indicates, for example, that each aircraft 
carrier (CV) normally has 10 billets to be filled by VP avi- 
ators in the second tour position. Similarly, CARGRU staffs 
have two billets and CRUDGR staffs one billet which may be 
assigned to VP aviators in the second tour position. There 
are 9 billets exclusively for VP officers in Tactical Support 
Centers (TSC): 8 in the second and 1 in the fourth seatour 


position. Most PATWING staff assignments are generally 
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considered shore duty; however, the Patrol Wing Commander 
position is used as a sea duty tour in the model since it 
involves major command of operational squadrons. Several 
amphibious and service force units may also provide major 
sea command positions for VP aviators [Ref:16]. Although 
many of the billet requirements listed above are based on 
"average" conditions, the versatility of the model facili- 
ties alterations when exact requirements become known. 
4. Supply 

The supply matrix in Table 13 represents the total 
supply of VP officers by years of service, as projected for 
the selected number of fiscal years. It is derived from sup- 
ply information stored by rank, years of service, and fiscal 
year in a three dimensional array. This inventory data pro- 
jected from 1980 through 1986 were obtained from the Officer 
Management Simulation Model (OMSM) currently in use by ana- 
lysts in the MPT Division (OP-13) of the Office of DCNO [Ref: 
15]. Based on inventory data as of 30 September 1979, this 
information is entered as a three dimensional supply array. 
The matrix in Table 13 represents the total supply of VP 
aviators by years of service as projected for six fiscal 


years: 
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Table 13 


SN Loot 173277197853 19784 19395 


TEARS OF 
SERVICE 

1 207 207 207 207 207 207 
2 234 400 400 400 400 400 
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14 v 79 7ο; 94 70 7 
15 81 71 $3 79 77 54 
15 71 ση 79 61 Z7 75 
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E. MODEL ASSUMPTIONS AND LIMITATIONS 

Model development with specification of relevant para- 
meters must be simple enough for ease of computation, yet 
complete enough so as to provide the most accurate representa- 
tion of the subject being modeled. When attempting to simulate 
reality as closely as possible, it is necessary to establish 
certain assumptions which govern model application. The fol- 
lowing assumptions and limitations are those which are outlined 
in Ref. 18 and inclüde those which are, additionally, pertinent 
to the VP SEATOURS model: 

1. Model structure necessitates the assumption that all 
personnel follow the career structure exactly as defined. As 
shown by the analysis in Section IV, this is not the case in 
reality. 

2. Only those officers with years of commissioned service 
matching tour position parameters and of appropriate rank are 
considered available to fill requirements. 

3. Each tour position is assumed to commence at the same 
time in a specific year of service for all sea duty assignments 
in the model. This dS that each tour is renewed at the 
same time each year since officers' year group is linked 
directly to fiscal year. This does not represent the "real 
world" situation; however, the times should average out over 


a span of years. 
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4. It is assumed that the number of billets per sea duty 
assignment will not change over time. If such changes are de- 
sired, the model can be run for each new set of circumstances. 

5. As previously mentioned, the supply of officers is not 
subject to direct alteration. Officer inventory can only be 
changed by reassigning values to elements of the supply array 
outside of the program function. This certainly limits analysis 
of accession policy alternatives. However, updated information 
can be requested and entered in the three dimensional supply 
array. 

6. VP supply data includes all "due course" officers. 
Those CDRs and LCDRs who have failed to select for promotion 
to the next higher grade are excluded from the supply array, 
Since they are no longer considered available to fill major 
command and squadron command positions. The officer inventory 
data was entered this way since promotion to the next higher 


grade is normally a prerequisite for available command positions. 
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VII. MODEL APPLICATION AND ANALYSIS 


A. INTRODUCTION 

The VP SEATOURS model allows manipulation of relevant 
criteria affecting the utilization of VP officers and provides 
a means for calculating seatour opportunities over a forecast- 
ing period. The following analysis is designed to illustrate 
model capability through simulation of various scenarios which 
may represent alternatives available to community analysts for 
solving current aviation manpower problems. Several options 
examined for the VP community are similar to those proposed in 
a recent Unrestricted Line (URL) Officer Study for the entire 
aviation community [Ref: 13]. However, it is important to 
emphasize that alternatives presented in this research do not 
necessarily reflect current planning of the Manpower Personnel 
Training Division (OP-13) of the Office of the DCNO. 

By using the VP SEATOURS model there are primarily two 
areas in which manpower managers may readily vary pertinent 
data to affect the outcome of seatours opportunity: 

1. Alterations in billet structure for specific sea duty 

assignments and tour positions. 

2. Alterations in tour positions through additions, de- 

letions, or changes in starting points and durations. 
Although the implications of resultant seatour opportunity 


ratios may have considerable impact upon management planning 
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and alternative selection, the trends exhibited through several 
model applications may be extremely valuable in providing in- 
sight as to the best available option for solving particular 


manpower problems. 


B. CURRENT VP DATA 

Appendix F contains a printout of a typical computer ses- 
sion involving seatour opportunity calculation for VP aviators 
under existing conditions of billet structure and tour positions. 
Current data for pilot only, NFO only, and aggregate categories 
are included. Program instructions and data display are pro- 
vided to familiarize the reader with current VP data, based 
on information received from sources previously cited in 
Section VI. 

Seatour opportunity results for the aggregate category dis- 
close substantial shortfalls for first tour aviators in all 
projected fiscal years, particularly during the 1981 to 1983 
period. Such findings reflect the existing and projected status 
of first tour VP squadron manning, as indicated in Ref. 2. Of 
additional importance is the predicted shortfall in manpower 
for department head positions (Tour 3), especially beginning 
with 1983. This forecast is probably attributable to the re- 
cent, increased attrition among members of year groups which 
will be in position for such tours after 1983. 

Even though a shortfall of 12 percent is projected in 
1985, seatour opportunities in tour 2 are quite high for the 
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1980 to 1984 period, averaging 90 percent. Tour 4, represent- 
ing VP-related executive and commanding officer positions, 
maintains an average seatour opportunity of 62 percent over 
the 1980 to 1985 period. Although a considerable increase 

is projected between 1980 and 1982, major command (Tour 5) 
opportunities are understandably lower and average 27 percent 
ehrough 19835. 

Seatour opportunity results for pilots reveal major short- 
falls in the first tour position for all projected years. 
Disassociated sea duty assignments (tour 2) can be filled through 
1983, but shortages will occur thereafter. Results addition- 
ally indicate that department head billets will become increas- 
ingly difficult to fill after 1932. Command opportunities 
seem slightly higher than normal; however, when the effects of 
recent pilot attrition are considered, these figures seem more 
reasonable. 

Results of current data for NFOs also show major shortages 
in the first tour position. Fulfillment of second tour require- 
ments will pose no problem during the 1981 to 1984 period, 
when opportunities for this tour are quite high. However, 
shortages are projected for tour 3 prior to 1983. NFC com- 
Mand opportunities seem extremely high for tour 4, but the 
effects of pilot attrition may be the cause for this unexpected 
result. 

Current data for aggregate, pilot only, and NFO only 
Categories are analyzed to determine effects of changes in 
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billet requirements and tour positions on seatour opportuni- 
ties. Upon completion of data alterations for each category, 
resultant seatour opportunity matrices should be compared 
with respective matrices representing current data results. 
This makes it possible to analyze the effects of various 


changes on seatour opportunities. 


EE BILLET REQUIREMENT ALTERATIONS 

Selection of utilization alternatives and distribution 
options is constrained by mandated billet requirements which 
are essential for fulfillment of defense manning objectives. 
Of particular concern to the Navy are sea duty assignments 
involving deployable ships, squadrons, and supporting staffs. 
Having traditionally been afforded the highest priority, such 
assignments require a concerted effort on the part of manpower 
managers to insure they are adequately filled. Manpower re- 
quirements for sea duty assignments will vary, depending on 
the rate of hardware acquisitions and disposals. Alterations 
in numbers of ships and squadrons will dictate changes in 
billet requirements which, in turn, require modifications in 
manpower policies to insure efficient fulfillment of elimina- 
tion of such requirements. 

When applying the VP SEATOURS model for the purpose of 
testing billet requirement alternatives, the analyst must 
proceed with caution to insure that selected changes provide 
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available manpower with requisite rank, experience, and train- 
ing to fill newly established billets. When shifting billet 
requirements between tour positions, it is also important to 
insure that any additional manpower burden can be sufficiently 
absorbed by that position in which new billets are placed. 

The two methods of altering billet requirement data using 
the VP SEATOURS model are presented below. Specific examples 
representing tests of feasible alternatives are included for 
each case. Appendices F and G should be referenced since they 
contain printouts of the current data and results and the 
computer sessions in which the specific changes were made. 

l. Sea Duty Assignment Changes 

Change I for the aggregate category shows the rec 
of increasing the number of aircraft carriers (CV), amphibious 
ships (AMPHIB), and service force units (SERVF). Commencing 
in fiscal year 1981, an aircraft carrier is added to increase 
the total of these units to 14. The average number of amphi- 
bious ships on which VP aviators may serve is increased by one 
in 1981, 1982, and 1983 and remains at 10 thereafter. Service 
force units are increased by two in 1981 and again in 1982 to 
give a total of 7. 

When compared with the corresponding matrix for cur- 
rent, aggregate data in Appendix F, the new matrix reveals an 


increase in seatour opportunities after 1980 with projected 
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Exrtfalls in 1984 and 1985 for the second tour position. 
Commencing in 1981, the tour 5 position also shows increases 
in seatour opportunities resulting from expansion in major sea 
command positions now available through addition of these ships. 

A reduction in aviation squadrons due to decommission- 
ing miscellaneous, special mission units is illustrated with 
Change II in Appendix G. In this example, the decommissioning 
of VC-2 [Ref: 2] is considered with an additional elimination 
of VXE, VXN, and several VR/VRF units. Implementation of this 
option would enable more VP aviators to fill second tour as- 
signments on ships or seagoing staffs or to return to operational 
VP squadrons for augmentation purposes. Results indicate that 
Second tour opportunities are Eee er Ehrrastour shortfalls 
are improved in a small degree because of a decrease in depart- 
ment head requirements, and fourth tour opportunities are de- 
creased due to the elimination of several executive and com- 
manding officer billets. 

IB let Structure Changes 

Change III depicts the option of altering billet re- 
ENEEements by specific tour positions. Using pilots only in 
this example, billets in the disassociated seatour position 
(tour 2) are increased to demonstrate the effects of additional 
pilot utilization on ships and in seagoing staffs. Results 


included in Appendix G show that employment of this option 
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would prove detrimental in that considerable shortfalls would 
occur over all projected fiscal years in tour 2. It is clear 
that the projected pilot manpower supply could not sufficiently 
support these additional requirements. 

Change IV illustrates the effect of the opposite al- 
teration for pilots. In this case, second tour billet require- 
ments are reduced, allowing for pilot utilization in more cri- 
tical assignments, such as training command instructor billets 
or augmentation of operational VP squadrons which currently 
Maintain shortfalls in the first tour position. Results in 
Appendix G display the consequences of this alteration: a sub- 
stantial reduction in the second seatour opportunities. 

Change V is an example of billet structure alteration 
by sea duty assignment for the aggregate category. In this case, 
billets are reduced in operational VP squadrons as a result of 
a decrease in mandated, aircrew requirements. First tour bil- 
lets are changed to 40, third tour to 4, and fourth tour (XO/ 
CO) are maintained at 2. Comparison of the resultant seatour 
opportunity matrix with current data in Appendix F reveals 
that this option would eliminate all shortfalls in the depart- 
ment head tour (tour 3) and all but three in the first tour 
position for the six fiscal years projected. Remaining man- 
power deficiencies during the 1981 to 1983 period for tour l 
are greatly reduced, thereby relieving some of the manpower 


burden currently existing in operational squadrons. 
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D. TOUR POSITION ALTERATIONS 

The relative position of specific sea duty tours for VP 
aviators were previously depicted in Figure 9. Application 
of the VP SEATOURS model incorporates tour parameters for start 
and duration in conjunction with rank requirements for each 
seatour position. Manipulation of these parameters affords 
the analyst with an opportunity to examine various career 
development paths so that viable alternatives can be deter- 
mined. 

Adjustments in tour Ens must be undertaken with cau- 
tion to properly consider training, experience, rank, and other 
requisites pertinent to those tours being altered and others 
which may be affected by such changes. For example, moving 
the major sea command tour (tour 5) to an earlier start posi- 
tion of 20 years of service would not be feasible, based on 
current policy, unless commanders would be considered eligible 
for billets which now specify the rank of captain. 

Tour position alterations may affect seatour opportunity 
in several ways. Increasing tour duration provides additional 
officers to fill billets within that tour; however, such a 
change may have important effects on the starts and durations 
of following tours. Addition or deletion of tour positions 
in the career development path must be conducted with considera- 
tion of adjacent tours. Placing a new tour in the later years 
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of the career structure may push following tours into those 
years of service which are relatively lean in manpower supply, 
resulting in shortfalls for the later tours. 

Of additional significance in the manipulation of tour 
positions is the consequences to adjacent shore assignments. 
Prior to altering sea duty tours, consideration must be given 
to the effects on shore duty requirements, required start times 
and durations of such tours, and the importance of these tours 
in the career structure. For example, a situation may exist 
where a determination must be made as to whether time in a sub- 
sequent shore assignment should be sacrificed for an extension 
ina preceding sea duty assignment. Several applications 
which follow obviously affect adjacent shore duty assignments. 
As previously noted, "EN sion of shore billets limits the 
scope of the model. Although the model currently focuses on 
the important, operational sea duty assignments, future in- 
tegration of shore requirements will provide a more complete 
analysis of the VP community. 

Tour position adjustments are illustrated below with examples 
for each case. Appendix H includes sample computer sessions 
in which relevant alterations were conducted. Once again, sea- 
tour opportunity results must be compared with benchmark 
matrices in Appendix F. 

l. Tour Start and/or Duration Changes 

Change VI shows the effect of increasing the length 
of the combined executive (XO) and commanding officer (CO) tour 
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(tour 4) from 2 to 3 years for the aggregate category. Imple- 
mentation of this option would have the effect of lengthening 
the time as XO and CO to 1-1/2 years each, and result in an 
overall reduction in command opportunity for certain year groups. 
If year groups approaching the command position are relatively 
small in number, causing an unusually high command opportunity, 
increasing tour length can provide a means of enforcing greater 
selectivity upon those available. Comparison of the results 

of this change with the results in Appendix F reveals that 
seatour opportunity is reduced by an average of 17 percent in 
tour 4 over the projected fiscal years. 

Change VII illustrates tour changes for the first and 
third tour positions for pilots only. This alternative is an 
important one to consider in light of current shortfalls in 
manning VP operational squadron billets. Although implemen- 
tation of this option would drastically shorten following shore 
assignments, such a sacrifice may be required in order to meet 
Operational requirements. In this example tour 1 duration is 
increased by one year and tour 3 is commenced one year earlier 
(llth year) and extended to 3 years. Results in Appendix H 
disclose that this option would substantially reduce shortfalls 
in tour 1 for the 1980 to 1983 period and eliminate deficiencies 
in 1984 and 1985. Similarly, shortfalls in the department head 
tour (tour 3) are eliminated in the 1980 to 1982 period and 
decreased in the 1983 to 1985 period. 


95 





A comparable situation is analyzed for NFOs in Change 
VIII. The first and third tours are changed in exactly the 
same manner as above for the purpose of mitigating manpower 
shortfalls. By referring to Appendix H, it is evident that 
this alteration greatly improves the manpower predicament of 
the NFO community, particularly in the department head tour 
where all shortfalls are eliminated. 

2. Tour Alteration by Addition of New Tours 

Change IX presents for the aggregate category the 
option of including an additional operational flying tour be- 
tween tours 2 and 3. Beginning at the 9-1/2 year point, this 
tour would immediately follow the disassociated seatour assign- 
ment (tour 2) and replace the shore assignment which normally 
fills the 2-1/2 years prior to the department head tour (now 
tour 4). Even though this option would force some individuals 
to forego the usual shore assignment, it would provide additional 
flying experience and assist in offsetting first tour shortfalls 
in squadron manning. In this example, VP squadron billets for 
the first tour are reduced from 50 to 45 with the difference 
becoming the billet requirement for the new tour (tour 3). The 
five new billets must be added for tour 3 under the VP sea duty 
assignment category, with zeros entered for the other sea duty 
assignments. Results in Appendix H indicate that this alterna- 
tive would decrease manpower shortfalls in the first tour and 
provide for reasonable seatour opportunity in the new tour 3 for 


all projected years. 
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In the VP aviation community the executive and command- 
ing officer assignments for operational squadrons occur during a 
two -year tour, of which the first year is the XO, the second 
year the CO tour. Change X illustrates the effects of separat- 
ing these assignments into two, distinct tours with a shore duty 
assignment included between them. To accomplish this change 
the executive officer tour (tour 4) is moved to an earlier start 
point at 14-1/2 years of service, immediately following the 
department head tour (tour 3). Duration of this new tour is 
established at 1-1/2 years. The commanding officer tour (tour 5) 
is added to commence at the 17-year point with a duration of 
1-1/2 years. Billet requirements are then adjusted for each of 
these new tours. 

As depicted in Appendix H, implementation of Change X for 
both executive and commanding officer positions would provide 
seatour opportunities which are comparable to those currently 
experienced. One disadvantage of such a change would be the 
elimination of continuity in the top two billets by obviating 
the executive officer's direct move into the commanding officer 
position in the same squadron. However, advantages of this 
option would be the opportunity to serve as XO at a relatively 
early point in an officer's career, and having more time in both 


positions in possibly different squadrons. 
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E. CONCURRENT ALTERATIONS TO MEET OPERATIONAL REQUIREMENTS 

The following applications are desicned to illustrate 
model diversity through several combinations of changes for the 
purpose of fulfilling current requirements and eliminating man- 
power shortfalls. One example is presented for each of the 
pilot, NFO, and aggregate categories. 

l. Pilot Category 

Change XI incorporates the following alterations for 
pilots only: 

a. First tour length is extended by one year and the 
third tour is commenced at ll years of service and lengthened to 
three years. 

Dis Billet requirements in the second tour position are 
altered to provide 3 additional billets for augmentation pur- 
poses in operational VP squadrons, while reducing requirements 
in ships, seagoing staffs, and disassociated squadrons. 

c. Billet structure of operational VP squadrons is 
changed to reduce first tour billets from 3l to 28, add the 3 
billets for tour 2, and reduce tour 3 billets by 1l. 

Results in Appendix I show that employment of these 
alterations would succeed in meeting nearly all pilot billet 
requirements. Extremely small deficiencies of one percent still 
prevail for tour l in 1981 and tour 3 in 1984. The only signi- 
ficant Shortfall exists in tour 2 for fiscal year 1985 (11 
percent). 
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2. NFO Category 

Change XII involves several changes for NFOs only, as 
enumerated below: 

a. Billet requirements in operational VP squadrons are 
reduced from 19 to 16 in the first tour and from 3 to 2 in the 
third tour. Three billets are added in the second tour position 
for augmentation. 

b. Second tour billet requirements are reduced in dis- 
associated squadrons, ships, and seagoing staffs to accommodate 
the addition of 3 billets to each operational VP squadron. 

Cc. First tour duration is increased to 4 years, while 
the third tour is moved up to ll years and lengthened to 3 years. 

This combination of changes provides the results de- 
picted in Appendix I for NFOs. First tour shortfalls are elimin- 
ated in 1980, 1984, and 1985, while those in the remaining years 
are greatly diminished. Shortages in the second and third tours 
are completely eliminated through 1984. Deficiencies remaining 
in tour 1 could be reduced further by an additional shift of 
first tour billet requirements to second tour positions. How- 
ever, caution is required since such action may obviously create 
shortfalls in the second tour position. 

3. Aggregate Category 
Change XIII analyzes seatour opportunities for all VP 


officers by application of the following changes: 
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a. Billet requirements in each VP squadron are reduced 
6542 billets for first tour and 5 billets for third tour posi- 
Tons. 

b. Second tour requirements are altered to provide 5 
billets to operational VP squadrons for augmentation. A con- 
sequent reduction in billet requirements for ships, seagoing 
staffs, and disassociated squadrons is completed to allow more 
aviators to return to operational squadrons during this tour. 

C. The first and third tour position starts and durations 
are changed in the same manner as for Changes XI and XII above. 

Appendix I displays these alterations and associated 
results. All manpower requirements are filled for the 1980 to 
1984 period. Only a very minor shortage remains in the second 
tour position in 1985. All seatour opportunities seem reasonable 
for each tour position. Implementation of this combination of 
changes is based on the assumption that manning operational VP 
squadrons would take precedence over other current billet re- 
quirements. Those billets not filled in ships, seagoing staffs, 
and disassociated squadrons would, out of necessity, be "gapped" 
or filled by officers of other communities, if not completely 
eliminated. 

In summary, the applications presented in this section 
have demonstrated the utility of the VP SEATOURS model. The 
advantage of its use lies in the ability to provide a more com- 
plete understanding of the impact of billet requirement and 
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tour position changes upon available manpower. The analysis 
has been designed to offer options which could realistically 
be considered in existing scenarios for the purpose of im- 


proving manpower management within the VP community. 
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VIII. CONCLUSIONS AND RECOMMENDATIONS 


Efficient utilization of available officers through appli- 
cation of effective professional development programs will be 
of paramount importance in the manpower environment of the 1980s. 
Management of extremely complex manpower systems, such as that 
of the U. S. Navy, can be improved considerably through use of 
advanced, automated techniques which provide the opportunity for 
achieving comprehensive, accurate, and timely analysis of alter- 
natives to existing manpower policies. When equipped with this 
Capability, analysts are better prepared to forecast effectively 
trends in manpower policies which dictate employment of valuable, 
and often dwindling resources. 

Development of an interactive computer model for a specific 
manpower system must incorporate a thorough examination of the 
nature ofthe system to determine input parameters which are 
essential for accurate simulation. Accuracy of the model's 
output is critically dependent upon the input data. However, 
integration of an interactive system in the manpower management 
process must insure that simplicity is not sacrificed for a 
perceived need to include all available information. Advanced 
manpower planning methods must be simple enough for regular, 
general use and capable of providing results which are easy to 
interpret and apply. 

This research has presented an analysis of one small segment 
of the U. S. Navy manpower system. The purpose has been to 
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concentrate on professional development within the VP aviation 
community and establish relevant criteria for application of a 
seatour opportunity model which can be of benefit to aviation 
manpower analysts. 

An historical billet and career path analysis proved useful 
in defining those billets and career sequences which are common 
to VP aviators. A frequency distribution analysis and a condi- 
tional probability computation enabled comparison of specific 
billets and career paths for categories of command selectees and 
nonselectees. This enhanced recognition of those billets and bil- 
let sequences which improve or limit command selection oppor- 
tunity for the year groups examined. Of equal importance was 
the identification of those assignments and necessary Bere T 
which are essential to VP officer professional development. Such 
information served as a basis for structuring a model for the 
VP community. 

The VP SEATOURS model is a versatile tool which M οταν 
tial for greatly improving manpower planning within the VP avi- 
ation community. Armed with the ability to "test" alternative 
manpower policies, VP managers may be able to detect trends in 
current resource employment which require intelligent altera- 
tion or immediate remedy. Although not a precise prediction for 
the future, the seatour opportunities output is indicative of 
trends in VP officer management. When viewed in proper context, 
this information can be extremely valuable to manpower planners. 
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Model applications presented in this research are designed 
to exhibit model versatility and illustrate alternatives which 
could be feasible options for improving current manpower 
situations. If the model is applied by aviation manpower analysts 
who have readily accessible, accurate input data, necessary al- 
terations can be made to accommodate analysis of alternatives 
currently under consideration. 

The model cannot possibly include every aspect of current 
manpower planning. Simulation of manpower systems invariably 
involves many limitations and assumptions. Although useful for 
planning purposes in its current state, the VP SEATOURS model 
may be improved through implementation of the following consid- 
erations. These recommendations are Eu for improvement 
of future, similar analyses, as well as the model itself: 

l. The methodology and analysis conducted in this research 
can be applied to other aviation communities with the goal of 
establishing manpower planning deepest each. 

2. Through integration of shore duty assignments the VP 
model could provide a more complete and accurate reflection of 
total VP manpower requirements. The scope of the model would 
be expanded to enable analysis of the entire career structure. 
Incorporation of this feature would also improve model sensi- 
tivity to changes in manpower utilization policies. 

3. Model versatility would be enhanced by including a 
method for easier alteration of officer inventory to account 
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for changes in accessions and continuation rates. This would 
allow for timely changes in manpower inventory to account for 
unanticipated fluctuations in available supply. 

Implementation of these recommendations could provide models 
with greater capability for analyzing manpower problems of much 
broader scope. For example, the options presented in the 1979 
URL aviation study [Ref:13] could be examined thoroughly to deter- 
mine the feasibility of employment and the long range effects on 
current policies. The following alternatives to aviation man- 
power planning could be readily analyzed: 

1. The effect of NFO transitions to pilot status in several 

aviation communities. 

2. The effect of establishing an aviation generalist com- 
munity to assume administrative assignments currently 
maintained by pilots. 

3. Consequences of increasing pilot supply through a flying 
limited duty officer (LDO) program and accession of 
women pilots. 

4. Planning for viable career development paths for women 
aviators. 

5. The effect of changes in the pilot training rate. 

6. The effect of increased attrition among middle grade 


aviation officers. 
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The manpower environment of the 1980s will most likely 
prove to be increasingly dynamic, complex, and challenging. 
Effective utilization of available resources will require 
timely, absolute, and decisive reaction to various manpower 
problems. Development of improved methods for accurately 
analyzing and forecasting effects of alternatives to manpower 
planning is critically important. There is no doubt that em- 
ployment of such methods would provide a desperately needed 


dimension to manpower planning within the U. S. Navy. 
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APPENDIX B 


USEFUL SECTICNS of the Navy Officer Manpower 


and Personnel Classifications Manual (NAVPERS 15839D) 


Volume I: 


Volume II: 


Part 


Eq 


Part 


Part 


Part 


Item 


Item 


Item 


Item 


Item 


Item 


Item 


Item 


eem 


Item 


Item 


Item 


A 


B 


No. 


Navy Officer Billet Classifications (NOBC) 


Billet and Officer Designator Codes, Desig- 


nator Advisors, Role and Responsibilities of 


Officers, 


Officer Grade Codes 


Subspecialty Codes 


S 


S 


- 


No.10 


No.24 


No. 37 


NO33 


No.52 


No.58 


NOS. 
NOS. 
NOS. 


Nos. 


Nor 


l 


hip and Station Codes 
ervice School Course Codes 

- Designators, Officer 

- Previous Military Service Codes 

- Source Codes 

- Promotion Status 

- Aviation Billet Indicators 

- Service School Codes 

- Level of Educational Achievement Codes 
66-68 - Subspecialty Codes 
79 & 91 - Subspecialty Utilization Codes 
8l & 91 - Ship and Station Codes 
83, 86, 89 & 91 - Navy Officer Billet 

Classification Codes 


03 - Command Screen Results Codes 
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APPENDIX C 


SAMPLE FORMAT OF BILLET HISTORY DATA FILE 
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APPENDIX D 


Sample Application of Bayes' Theorem for Determination 


of Conditional Probabilities 


Bayes' Theorem was applied to each of the billet categories 


in Section III using the following equation for conditional 


probability determination [Ref:6]: 


Using the 


redefined 


where, 
P(S) = 
mis) = 


P (S| B2) 


P (B2| S) 


P(B2|s°)= 


—- P (B[A) P (A) 


P(BJA)P(A) + P(BJAS)P(AS) 
B2 category for pilots as an example, variables were 


and included in the equation as follows: 


Ρ(6ἱ52) - P (B2| S) P(S) 


P(B2|S)P(s) + P(B2|s°)p(s°) 


probability of command selection. 

probability of nonselection. 

probability of selection given that a B2 tour had been 
completed. 

probability of having completed a B2 tour given that 
selection had occurred. 


probability of having completed a B2 tour given that 


selection had not occurred. 


For the specific example the following probabilities were 


computed and assigned: 


P(S) 


Bis’) 


= .41 P(B2|S) = .48 


.59 P(B2|S“)= .64 


ΠΕ 





APPENDIX D (CONT.) 


Substitution of these into the following equations yields 
the joint probability of having a B2 tour for pilot selectees 


and nonselectees: 


P(B2 and S) = P(B2|S)P(S) = .20 
and 
aE? and SS) = P(B2|S°)P(S°) = .38 


Since the joint probabilities are known, the marginal 
probabilities can also be determined to complete the following 


joint probability table: 





— 
Y N 
Y .58 
B2 
N .42 
ETT .59 1.00 
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APPENDIX E 


VPTOURS COMPUTER PROGRAM 
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¿HLIM SURIIAJO SAINMIDUX AFLVIISIA ALTAS 14904104 — *Gp3^30H: 

(MOOR H32U3 HALIM OGS34LUIJOSSU HUS Ἴσννμοηυ JAHL AADAY NO LY, 

¿AUDI HLIM BMIILAAO WOME LIHO AILYINITIYI SI LIdAANS »3)9E 440; 


Lon: 
C42] 
rgz3 
[Lit 
[923 
CSLI 
[νυ 
CELZI 
rec! 
TA 
[023 
C493 
[691 
C291 
C99 
CS9] 
[v9] 
ΓΕΘ 


[293 
[17] 
[ου] 
Γό51 
[085] 
C25] 
[951] 
(55 
[55] 
CESI 
Γὅ51 
CTS] 
to51 
t^v 
rev 
Γεν] 
Cov] 
[5v1 
[tv 
t £t 
[ον] 
C tv d 
rot 
[661 
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A 

a0O1Í( TAL TG) C4) 
Litanı)ansr+x'+Ctrlasıltı)an C8] 

C£xJA4 Y xCfx Ja2aux/(0 aux) - (A4 ^TT)9aiui1312a0030. UZJ 
151 [ο] 

T4(i155)49:«« CS] 

CAXTAJA Lt jJ 

ος IE GT 6 b CC »'etfTJaas9c^ CEJ 

12 51 &6¢6 Z O t*» (aat *)9TA CcJ 
A714408540615i1*9)29an5 CI) 


—mrirtat caf lafsanscilad ΜΟΙ ΠΛΗ ΙΤ 2: 4 
AED3J a x01 73^ nr4 


5 

" ¿¡MEVAON ATGINS HI wovus, $balCITI 
Ot {[11Τ1 

E MEMLOW £33318 HI 03, 1£300TTJ 
O 0€ [6011 
O eNIMLUW NOLLISCTONJ JIHS MI BOYMU3:ICHALBOTI 
Oe CZOTI 

a ¿¡HMIMLON HOXLISOA ANOL MI 40443, 31310901) 
T (bat£3*23*13)/t+ 120494305013 
O O+ CbOTI 
tá 1usgS54Co 3012 4H02 OL HSIM not od, siivd)e EL£0TJ 
pa tar CcOTtJ 
X . av CTO) 
E (uy*(s1I4(T15))) mao ,C'OTtaUCUntaDUNRcT*£r, [00013 
 ἩΠΙΌ 4. C661 

> (E.ltsyvanti_)ına OTit., 0863 
El . val τε] 
O 5 TIVJLIOHS NO SILLINNMIMQAJO n041935 d^, C946) 
O av 0665] 


i A3HNYWNMBAHN SI YNOL 3Ó39ULNH399J34d — ANALNO WITLSHLUAYYS, [νο] 
«Ἡποισας Y PL LH3HHOISSU HO HO JINYHI 63391 34ο - AMALNMO Ἴσμημοηυ, [£46] 

ay UC^J 

Gocf (81 4(1*85))) 154 ,OlfacT*6x'£x, CTG] 

' : 4004. : C046] 

(Ei+ryyvsırl_)ınsa ,OlzcT*x«c, C486) 


so. 108] 
(3718 73I10^AU SH3OIA44JO 4^.  UZ81] 
410  t98)] 


(0155914 (155)))1504 ,Otxct*óxz'£xzx, CSB) 
nos. CvB] 

(XV *uvo34*T1 01219524 ,Otxcti*xéó. | UESJ 

oe (58 

¡SUIIIAJO dA YODA SANINIMINDIY) CTBI 
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COMPUTER PROGRAM CONT. 


(UC yarina 
εξ. Y3LN3 
ες H34N3 
oF 3403 


A 


3244414(.4 0408 BMON AUI4SIN: SHU)E 

ΜΑ ΙΛΜΟΙΘΙ23α 
Caidas (TH) (RA SCT RD) ses .910T^OTx*vr, 
3 


(iio Td ana 913015 «B, 
>» HOIA^AMASJdO ΞΜσΠιιό ϐ C 431a 
Horsros3nuüt 
(vvo5(1414(T^u))) ana Gr ET! Putomtbr, 
νι 
(S10 1544 τος «ΩΙ. 
eS AH3HIIOISSU, 
eSUOILISOA4 ΜΠΟΛ A44ing vas , 
ει 
tè 
SLNM3INZYMINDHZIN 13771101 IC, 40001843 
"OISIO330* 
41 
04(T=09)+ 
43us329 
(aa)ına εἶ έτιαττ" Το. 
ει 
(5 λε .ZrOT* Gr * usar ἩΠΟ ε΄], 
84 
ἩΘΙΛΉΞΒ 43O 9U034 43M SHOILISOd YMOL e 
eHa9H33 BNOL 13945 YUNOLe I TE € 31 TA 
HOIrSIO23u€* 
(zz5GuV4(T51))) aua ,91rCTI* — Zutinxtvx, 
se 
ευ 
(BLUSHHOISSU, 
(LINA VAS » 
vo 
(1 tuo tT_ dans PIOT IT. 
ει 
(34A. A8 SAHSHHOISSU LINA VAS 40 SHOILO3CO44 ' 
T 4arat'xLasraJC£28*c3*T3512*10A 
NIBHIe 
«441 AIBYYMOINT 
Ons (bleasra/A)t 
4 
U*-2asraltéT29.451ain»2o3582 
4381551 1Ο 418511 AO ἩΠΩ͂ΜΠΗ ΞΒ444 14118 
eb-atasans /f-sratirafc-sunos.! T-sinanvorssy, $3404 
ΙΡ 
- 471 
3XJIA^AMS3S NI 3W1L 1A &5u035 {τει 43η O4 SMHS3OIAJJO 40 2.744N5 1 
Μωοι 34 LH3HUOISSU LANA €35 HOU3 J04 SELHIHSHIOOS3N LAWN. 
3IIAM3S 40 SMWU3J LM SWOOR- dO SMOILISOS: 
suy31 6474. 04 25454 13 SLNANNOISGSY LINA 935 40 UOILO3COM"4d, 
i Aq 
Tadooe 
asratofasoo »o3145x"u A 


A F s anm rA 


[151 
[05 
[όν] 
CL 8v 3 
Γεν] 
[ον] 
[5v 
Cte] 
[ευ] 
[ὃν] 
Civ 
cov] 
C6t] 
CALI 
[τ] 
[νε] 
[SEI 
reed 
(Er) 
[c£ 3 
CIEI 
[ος] 
[651 
[8c] 
[Le] 
[923 
CSc] 
(νο 
[EZI 
CeL 
CTE] 
[0c] 
[61) 
c81] 
[411 
[911 
[51] 
Ctt) 
cet 
[51] 
[111 
COT] 
C6] 
(03 
CZ] 
C9) 
[5] 
[v3 
[ΓΣ] 
CcJ 
Ct 
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COMPUTER PROGRAM CONT. 


: 810004 


Y3ILAMIÍ(LULOA BAON uar, suv)6€iuorsroaa 
13gxno41$6G31 
HOISIIFIH 
sHnratbvJ 
επε 
L LDV 1 -ἲ 
Eae 
ΕΠΣ 1ΟΒΉΗΉΟΩΙΙΣ 
ua32d(571)€ 
HorzSsSroaa4(0524119151-0)* 
(3480 3004£. 3313s. Γη 
"MtOorsrosac 
αασμωσι το 
. Tiat- 
. 4 o9 HOunortuna 
« flae 
ANSHI LIAHYAODNI 
unas(syr)* 
Horsro314(05241$T151-0)0€ 
ed39OHUHO3 JA OL W33WnH 004 MILI, 
3431TTA 
d I 20345143 
«151 KIMLUN NOILISOS YNOL ANAND MANOL, 
4} 1 
HOISIƏJJIE 
OIATHS 
Fcatxt£audJCe3*£93*S83*c93* T3245 1)6e6104 
4123H23€* 
ANANI LIINHAODMX e 
0J(0=1)* 
034(9 1-4 /7^)€* 
U*-»Al T2324 4»23482 
éHOHUHOS G3uHISSO4 UNOA OL SANOJISFMNOI LYHL NMIANNH 344 YALMA:, AINS 


e At63HHOISSU Ag0d 085 14 si33318-9 / ynot 48 s4g3 1118-65 ' 
51323323-V / sno adas9-E / sWuorairsod NNOL-E / SLMINUOXSSO-T, ¿ya nta 
JINGE 

41 

«0 3403 ἩΘΙΙΘΗΟ U HELIM GÓOHSIHId 3YY NOAL ΠΝ 
«7 34103 HW OISSU LAN VAS AM 858433319 939HUHO9 OL: 
¿(6 Marta NOXIISOS NYNOL LA SLAVIA BOD OL, 
(6 431103 SHOILISOJ 3004 34233333 O4: 
È 131023 SHOILISOS ODIA MAN JIJY OLA 
«Ὁ 439443 SANIYA NOILISOA YNOL 39UHI Os 
eT ou3403 3411 LA GSLUANNOTISSY LINA vas 40 'OH. 39H90H2 OL, 
3 47 

¿ULA 9IIIOHMUHO 40 StvaNn (ours ANO ANIMAL + 

4 

Litunia 


^LUJ124€^ 


Γεν] 
(9vJ 
CGY] 
[tv 
ευ] 
Γον] 
(167 
Cot] 
[683 
[ος] 
ULEJ 
EṢ] 
[SEI 
Cord 
LT) 
[CE] 
LIE) 
Cord 
1623 
C8cJ 
C(Zc3 
[25] 
CSc] 
[vc 
[ΓΟ 
[22] 
[121 
roc3 
C61) 
cer: 
vae 
[911 
ESTI 
Cet 
CET 
[611 
Ett 
cor! 

{ὁ 

ΓΒ] 

[2] 

[ο] 

[53 

ΓΡ] 

ΓΕ] 

EcJ 

cra 
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4 
1"vrig4C T r2140€65154))€1 s3onr 4 
"S:3NOL SAO LYHL: 
¿HUNOONA AHL 3S0 LBEOW NOA SINO1L 1507 BHA MIAOIJIN OL HSIM NOA «Σι 
3 
^ MIMLUM ATIAANS »nOR II H3AIO σενα 3HL dHOLS33 8400319043 LOM TIIM LI 3SNMVIJAA, 
(SHOILISO4 1 £080 A asísvonns (333 5ση ΧΙΜΙσΝ HOILXSOÓ4 nO, 
., 9 
Cc3(2aa4)95s 
i vuu/ d^uv 
qa/d9xaa& T. € ++ da 
H»Caa**)23-»/*20 
a31v9u1244(aa& TY. cC ftit E HIS 
471 
Entelastí, (46) ftnfTJaa'tt, IET)I ¿nm él, « 4G) 
:HESU331 "σεις Μ3ΑΜΩΙΙ ANDA y 
«1S9 d3434H3 SINIVA ἈΠΟ. 
47313 anne 
"s rura 
T 10704511 
31 
¿101 asíivaadn HABA BAYH BMOILISOJ MMOL ı 
raa\(0#4C 4 TJaqa)+aa 
47 
¡VUE UNNE NANA AUN ANN NANA NNUU NANNY, 
37 
e&HOÉZLISO4 Ynoı NS3HIO AHL 40 3IYON YO BHO 4819334346 SUM AAN 3004. 
— 
3 
¿VU NANA NN NNUU ANNAN NNUU NANA NANNY, 
300314(T*7^o9nÀ«Lc316 rxaa4)0)0* 
AS ETf£TJ3xaasC fT 1xzaa 
CfTJrzaatT JCzaap*t* Y .09541ao00A 
Tar 
anne Jd Cle Ti xraatl sy ( ra rr 4T_)/v)e 
ma/ (OFC tT) 24) 21008 
A*CntJaatOr 
IaHD* 
ΔΠ4}1 LALO234MOOHI,: 
Oad ad=) E 
«SMIANNH OML HE H33ML33 390U45 Y LNs ANY ANS AR, 
(nina «GSı'Ussannı nor »»04U0*x0T, 
CHLOE GMNY LYYLS YNOL 04 SANIYA M39 »35£n03.1»253982 
y 41 
ELrlıtniısurs 
Tar 


COMPUTER PROGRAM CONT. 


LS) 
Cobo] 
CEt] 
Γον] 
τιν] 
του] 
141) 
[BE] 
[Z£] 
LIE) 
CSE] 
Cte] 
[LEE] 
[ΞΕ] 
Cte] 
COLI 
L6cJ 
tac) 
C/T] 
192) 
[SC] 
Cec] 
[Ec] 
[cc 
CtcJ 
[02] 
CSTI 
Cot 
vae 
[917 
CStI 
Cots 
CETJ 
Cet) 
CTTI 
COT] 
16] 
(8) 
[<] 
t9) 
CSI 
tt 
t£J 
[ζ1 
CT] 


xaaf5553461fop0frf^10n*1 945»no4 A 


^EDOJ«o 2:04 


tig 





4."νσεβΕ 
SHOLLINYMLSHI GUSM ANIHL LIDYYVOINI 0, MOYA 

Ot 

(adl4a) anottra 

431 

eS*n04 MAM 04 ABAAY 34 ASMA SLAVIA: 
ASIAING 

AS Cog FFT F(a dl tad ta 

Oslo dF c(Caditand/vde 

arnsd (vu d#ta(rd) t+ 

(141 *1205n23:n04 

371 

¿SYNOL MAN OL A3IAAY 28 MOM LSNW HLONII ANY LYYLI noi: 
4 

T »v3asrtra 

471 

εἷοι Q381^34 SHOLLISOJ AMOS. 
471 

UUNC uu 

(aaNc2aa44 T. 0925s 

I-EC4241 *430929EL[44 1*2 1c 

TI Ir 
x234H24(T*x2110(44)0)€* 
03154134(8U O7 [rJai/v)€*tinoana 
Tar 

souwyun( 031 1>5)4 

(033404385HI £95 04: 

¿SYMOL 40 XN38Hni BHA BY SINIL ALHUM SU (Q3M34H3 MAANNH SHE. £963439 LEN, 
¿SYUNOL £H3»s402 OfME A4NU. H3354133 »n0£ 3NO HOHA 3JON agg ord LHYUM NOL χε 
¿SHNOL MIN AM 335631103 INYM now ' 
(SM33HCU YNOL AMIMINI X340 LAMAS 

4 

I sv3asra 

4 

IST HISLUN YNOL LHBWYIND ἈΠΟ, 

4 


atríctaiacosna,s 
4COIJaxvyunos4 


COMPUTER PROGRAM CONT. 


8 


^ 


[ος] 
ος] 
Cer 
Crt3 
σε] 
151 
tori 
L6cJ 
[0651 
CLE] 
νο] 
CSc 
Γνς] 
CEZ] 
tcc 
[12] 
Loc 
[61 
[811 
TAR) 
[?13 
[511 
Cet 
[ΓΤ] 
tct 
tT 13 
tot 
C4) 
(83 
[4] 
[97 
[5] 
(51 
t£ 
Cc) 
Ct) 


9 





mE 


^ 
1νσιςσς CEC] 
sa  tTZJ 
(Ciilvu)ına «8102 !Disy aawaınall, Γ0οῦ] 
oe CAT) 
esS4333114. M3xH.*(. JOC?  CBTJ 
C[f1Jans**€., JES) CLF) 
^*Ets3Joo:cA3 CIE 
Toe CST) 
, INSHE LOJYYODHI, Cet 
C34(D1*9»A4z5)€ CET) 
«OH3Z YO d34038434 A4Y H3^3 'snos We 104 S4333X8 3H 34031 T4 ECIJ 


4" CITJ 

(Cf13o99) 104 ¿Br0c*UOsriararaíl. CO) 

(sl)ans «θτούέοηυ unosi, [61 

43 C8) 
SLAA ΜΗΠΜΜΗΩΦΠι ές, 406€) CZ] 


Cfadans?4*(, ,IGTIIOW C91 


^ £uv425* CGJ 
E ANSHI 4ΟΞΏΜΟΘΙΙΣ Cv) 
a : 034(454)0€ LEI 
O 04(0*5»11V$121-0)0* e | 
e33H0H. 1H3HHOISSU ALNA YIS wats Sayers CTI 

; ASILISHDTIIA A 

i ΔΓΠ]5Η95 118 

E ^ 
tá 1wv15-  CECJ 
A, ¡SHOTLINULSUI avay INANI £233:400HIó4 uo CEZ] 
X 0e CTZ] 
¿ABLIIA NADA BAYH flf., SYNOL 304 Sı377119: COC] 
E 431 [61] 
ἵ «σιωστα [81] 
E! an CZTJ 
Q O4 ü34U00 47) HIJA 3^,U0H SHOILISOJ4 »n041.  L9TJ 
O 341 CSTI 


vvo/r9v9o CPI) 

aa/r9a1a8a4€&1.2s  C£T3 

T-CılrsCı)r [στ] 

Téstr OTT) 

no3HaJ(T+rrsri(14))er COT) 
younsd(st4OFCrJa/voetnoand [6] 


191 [8] 

M0O443J(D'+1Jt5)* CZ) 

(»3HO. HOHA SYOW MILLA NOL AT S"34WHDH H33843:33 30948 Y ANd ANY IYNS Ads [91 
eG3ag333. LHO6UM NDA SYIANNH S001 93934H3« 124248. ES] 

3^ Cv) 

T ayıssea t£ 

37 CJ 

151 KIMAUN YOOL LNIYHNI 004, CTI 


1iririziaaynos! 4 
^5EC0333a»no41^ 
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i 1494s54(T4*1210(014))€* 
4 
i (Caf Just *szdanwsa ,6rZ* Br. 
¿Hs? (018)*1(,%,4£)*43m/(HX*, 694. SOM unos 4253 
3 

(Caf duvt84ad)anwy 1618*81, 
dH89 an 4^ 1*8)50,5,48) *2a/(*, .0*. *on yno. HS 

y 68 

εἶπυ GAYALNA SALBVIIA Matte 

1 9 
AJC. l jvyy? oa 

ADAHIE 

ANAHI SLIINAODMHI o 

034(0*52A4-4)€* 

¿ONIZ HO 03403435. 4I H3A9 SLHSMHOISSU Lina 035 9909 YOs ἩπημΏπ Y YALA OL BUNS 34, 
e LN3HOISSU ALTOG YIS HIV3 OL AFM9ISSY 5433310I8 40 'OH HI 39MUHO 3H4& 4M3L13: ADAMO 

4 

(Cat IvvtBts)anas OILAI, 

3:1841(0*0820450(,*,4)*29un/Qn?, )f ΟΗ ΜΟΙ 2 

47 

(Γι4«ἸνουφἼ4ε})ι»”μ- «ότθίθ, 

dtib Canis 44150050,5,48) *»u/(On* ,. 0*5 οι “ΠΌΑ 92 H3 

, € 

. 330 513319214. LU3402 

41 
L[rJos?21?1ví$s 

191 


101 1HIT1IA A 


. 
I 


COMPUTER PROGRAM CONT. 


H34£nf^12411 


Lec 
[2971 
CSc) 
Cez] 
στο] 
[CC] 
τό] 
coz] 
[611 
[611 
ΓἐΤτ1 
(913 
[51] 
(ντ 
CETI 
cet 
CTTI 
COT] 
[6] 
ΓΘ] 
[41 
[7] 
CGJ 
ιν 
ΓΕ] 
Cid 
[11 


E27 





^ 
E 4 
ἩΒΗΦΗσΞ ΑΛ {ΛΑΟ ΟΠ 
fat 
sHIMSMHO 1SMH NOAL, 


C314 (35435uo470)* 
(ON YO SIA 35H04. *0(, JOZ) 

. A 45300? T4 
El YIMSHOÍAÍASINO SHO A 
= ^F O0Jso^ 
O 
ο 

^ 

a 1uv1se 
(5 (M3SHNOH LHHHHOISSU ALNA YIS LHIH ἈΠ 3, 
Ö 471 
[4 (C6£4322) 14 ,9rOT*U? so assa103 σισαΏ, 
n. . 41 

e asLtı)zzich 
Tae 
N ΔΙΣ LOIBYMODITY » 
Erd(D+Aad=T)e 

El (O32 MO O340343M 41 HAAS *55493A 339 YOS YLYa MAN 31H83, 1 13 
O 4 
O AHSAG 
(Liıl)lzz)ıns ¿Br0T* Zu», 
| Ef113Jan526 
(XUtxtv34T 04294 ,830T558, 

(«Us&Ug Lit n3.*6, ό0ς) 1τ 
AMULBEE 
' »AOJHE. LO2348402HI, 
0314€51)€* 

\ y 04(0*»2119124-0)* 14:48 


(038980. &£H3SHHOISSOU ALMA YAS 343 


Afafonogrus A 
Δ[ΏΠΊ9ει5 “111154 


C<) 
[5] 
CS) 
tt 1 
t£ 
Cc] 
C T3 


[1Ζ1 
[ΟΖ] 
[61] 
[812 
[4:11 
[911 
[511 
ντ] 
Cet 
Cet 
LIT) 
COT) 
1.6] 
[8] 
C2] 
[921 
CS) 
Cv 
ιτ] 
[5] 
[ΓΙ 
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APPENDIX F 


DISPLAY OF CURRENT DATA 


CURRENT DATA FOR AGGREGATE 


"ri NM «+ 


Y3LNI 
4333 4723 
Y3LN3 


YILMI 


$0 
AIVISIHO AYIASIA JO H34WnH 3444 


3IIAYUBS HI SWIL AG SUYVBA Y LKBN X04 534321440 JO ATAN 
YNOL S34 LH3HHOISSU ALOG U38 HOUS YO SAINJHJ3HIDO3 L393314 
3JOIA^USJSS dO SYYJA LYM SYNOL AO SHOILISOAJ 

SYYJA 9 YOR BAAL AA SLNBWHOISSY ALNG v35 JO HOILO3COMN4 


* 


AYASI 
unoly3s 3444 GYNOL U35 40 HOLLWINITIYI LIINIA 304 
398H98H5 ΕΣΣΔ Jd UIUGJ 34119 
1953311 ONIALLA AA YLYI AVYIASIA 


ATILIZMIG SYILIMHNLYOISIO YNOL 938 BAHL 


ILYINITWI AUYNDOVA SHEL 137 YOYAVO DNA AJLIGÍYAYO JHL AU34SId MYI nos 


SHOT LAO 


i LYOHS 51 3nOL 3HAÀ HOIHM A8 

3S9U41H3234 HHL SI ANIYA HAL ANY ÍAJINHYWYJANN SI noi 34 

SHYUBW LY SASSHLNANYUA HI SI 31804 JHL NI 3NIVA BHA AX 

l 3IIAY3S HI 3HIL LH3JIIOHIOS 

HLIM S43I1440 104 MüO0Rv3S Y OL d3I'0I1559 ONIIA 140 3INVHI JHL 
MOHS WHIM 37IAYL ALIUNLMOI4IIO YNOLVIS JHL 34ο BINIYA 3HL ATIVHANON 


JIXANAS 40 SYVIA AHY HUN M34 SS3OI44O HO ALIANS 

34AL YIA ANINHOISSY ALNI Y3IS HIVI YOR SLHBWAMINVAN L3ajwWIa 
3O9IA^AU3S NY 3WIL OL U/M SYNOLYS3S 4O HOILISOAJ 

MUSA 34 ALL AG SLHAWNOISSY ALNU Y3S 


VIVA 40 8238 (W)yno4 85350 LI 
STIVALYOHBS YO S3ILIUOLS0440 YNOL YAS SAILVINIWI HUADOYA BIHL 


SBA 
OM YO 534 Y3MSHY 


SHOLLINYLSHI 3HL 338 OL HSIM NOA oq. 


ALINNWWOJI NOILYIAY (IOYLYd BHILIMON) dA JHL 40 
HIVA LNEWAOTBAST WHOTISS3SHONS JHL 40 SISATUNY NOS IIJON Y 


OBST sunoLsan 9 
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CURRENT DATA FOR AGGREGATE CONT. 


ON 30 $34 Ἡπηςσιιυ 


531 


LUIVA IYON AYTIAGIU 


0*c org G*'c ουσ 0'E H£O9H31 uno 
012 G*9I O*cTI 0*4 0°S £NY~AS UNOL 
G t £ c t κ 3 “ΠΗ YNOL 


HOI^M3S 40 SHURA LYM SHOLLISOS unoi4 


č 


10 


q34I1$S3G AUn14518 JO w34WHnM 3444 
V-2n4ans'£-sa33311a*C-suno4* TL-818:3/8N0 1990 


OH YO SIA Y3IMSHO 


Sai 


Í¿UIVA 34OM Av3481Id 


ONIMLVA 
NOINAI 
OU.dJAUH 

9584 
NADAVI 
JAY3S 
SIHA4NY 
T ΔΩ 
434 
BAAS MA 
DA 
ΗΔ 

3 
ASAA 
BA 


MAIM MODNE 
MMOMAN MODON SG 
MMMOMNMAaAOANKVWse 

Na aMMOMON MOON WE 
MMOMANMOOnNwe 
MSMOMAMOaanvwe 


TNs HM 
ο 

P Co u 
e 

TP Clm y 
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CURRENT DATA FOR AGGREGATE CONT. 
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RESULTS OF CURRENT DATA FOR AGGREGATE 
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CURRENT DATA FOR PILOTS 
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CURRENT DATA FOR PILOTS CONT. 
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CURRENT DATA FOR PILOTS CONT. 
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CURRENT DATA FOR PILOTS 
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CURRENT DATA FOR NFOS CONT. 
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CURRENT DATA FOR NFOS CONT. 
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RESULTS OF CURRENT DATA FOR NFOS 
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APPENDIX G 


BILLET REQUIREMENT ALTERATIONS 
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CHANGE I CONT. 
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CHANGE I RESULTS 
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